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INTRODUCTION 



As a result of more than thirty years 
exuer ence in designing and manufacturing 
recording instruments, The Bristol Company 
now offem the most complete line of recording 
pressure and vacuum gauges that has ever 
been placed on the market. More man 
seventy-five thousand of these instruments 
have been sold. 

Kan^e 

All ranges, from full vacuum to 12.000 
nounds pressure per square inch can be 
taken cae of by Bristol's Recording Pressure 
and Vacuum Gauges. The great variety of 
charts listed in this catalog adapt the gauge* 
to practicallv every application where pres- 
sure of liquids, gases, steam, or air are 
required to be measured. 

Utility of Recording Gauges 

The Recording Gauge located where the 
Operator can see it shows the pressure or 
vacuum as it is now, what it has been and 
the direction in which it is leading. With 
such a record the attendant is able to contro 
conditions to a high degree of efficiency, and 
is at all times conscious of the fact that these 
records are open for inspection by the 
management. The continuous records 
obtained by Bristol's Recording Gauges give 
the Superintendent or manager information 
on operating conditions for every hour of the 
day and night, thus assisting them in securing 
and maintaining uniformly efficient operating 
results. The chart records may also be 
filed away for future reference and 
comparison. 

Simplicity 

The most simple equipment which will do 
the work is the most practical for that work, 
because it is the easiest to maintain in 
operation, is the principle on which Bristol's 
Recording Instruments have been designed. 
On page 8 the interior construction of the 
high range gauge is shown. It will be noted 
that the recording pen arm is attached 
directly to the pressure element without 
employing gears, links, levers, ratchets, 
multiplying devices, or other complicated 
mechanisms. For some ranges a box type 
of diaphragm element is furnished | see page 
10), which will stand a very heavy overload 
and is dead-beat. Bristol's Recording Gauges 
are simple and robust in construction, and 



for these reasons have proved to be well 
adapted for use under ordinary shop con- 
ditions and durable in long continued service. 

Partial List of Applications 

Steam Boiler Pressure, Exhaust Pressure, 
Steam Pressure on Heating Mains, Steam 
Pressure for Dry Kilns, Vulcanizers, Pulp 
Digesters, Brick Dryers, Air Compressors, 
Pressure and Vacuum in Ammonia Lines, 
Vacuum Gauges for Condensers and Chimney 
Draft City Water for Fire Protection, Head 
of Water 'in Reservoirs, Stand-pipes, etc.. 
Natural Gas Pressure, Gas Pressure in Goal 
Gas and Water Gas, and By-Product Coke 
( )ven Works, Top Gas and Blast Pressure at 
Blast Furnaces, Mine Ventilating Fans, 
Impregnating Tanks, Pressure of Oil on 
Step-Bearings, Air Pressure on Filter Presses, 
etc., etc. 

Recording Liquid Level Gauges 

The same principle of operation used in 
the recording pressure gauges has also been 
adapted for use as a Recording Liquid Level 
Gauge. Such an instrument is used for 
recording the depth of liquids in tanks, 
reservoirs, rivers, etc. When used for this 
purpose, a sensitive bulb is supplied, which 
is immersed in the liquid, the depth of which 
is to be recorded, and is connected to the 
instrument bv a flexible capillary tubing. 
The svstem is air-tilled and thus is not 
affected by heat and cold, and may be 
installed out-of-doors without danger of 
imparing the accuracy. See pages 78 to 82 
for further description. 

Long Distance Transmitting 

System 

With Bristol's Long Distance Electric 
Transmitting System, records of Pressure and 
Liquid Level can be transmitted over 
distances of even several miles. It provides 
a means which permits the recording instru- 
ments to be installed at a convenient central 
location, and furnishes the knowledge of 
pressure and liquid level from distant points. 

For instance: level of water in reservoirs; 
steam pressure at customer's premises, 
delivered from central heating plant, etc. 
This method of transmitting records is 
described on pages 32 and 33. 
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To revolve the charts in Bristol's 
cording Gauges a clock movement is 
employed. The charts are divided into 
time arcs, thus, it is possible to know the 
exact time at which certain conditions 
occur. 

The clock used is a specially designed 
eth Thomas" make. The reputation for 
high-grade workmanship and time-keeping 
qualities of Seth Thomas Clocks are so 
well known that r urther mention is uncalled 
for. 

One complete revolution in twenty- four 
hours and seven days, are the two standard 
clock speeds. For test work faster speeds, 
12 hours, fj hours, 1 hour, etc., are furnished 
as required. However, one revolution in 



fifteen minutes is the fastest ever recom- 
mended to use. 

With charts which are changed daily, a 
clock making one complete revolution in 
twenty-four hours is used. The standard 
24-hour clock requires winding every day; 
however, a clock with 24-hour speed and 
arranged to wind even" seventh day can be 
furnished when desired. This is known as 
the weekly 24-hour clock, and only furnished 
when specified. 

For charts making one continuous record 
in seven days, a 7-day speed clock is used. 
The 7-day clock will actually run for eight 
days with one winding. This gives ample 
power even on the seventh day. which insures 
an accurate and complete chart record. 
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SOME OF THE REFINEMENTS FURNISHED WITH 
BRISTOL'S RECORDING THERMOMETERS 




Fig. 19 



^* 








Pen Lifter 

This device is furnished as standard 
equipment with all Bristol's Recorders. With 
it the chart can be changed conveniently 
without spoiling the record or injuring the 
penarm. No extra charge is made for this 
feature. 



Micrometer Adjustable Pointer 

The adjustable pen arm, as shown in Fig. 
1939, is also furnished as standard equipment 
th all Bristol's Recording Thermometers. 
This simply necessitates turning the small 
screw to slightly change the adjustment of 
the Thermometer if this for any reason is 
necessary. When preferred the pivoted type 
of adjustable pen arm. shown in Fig. 1870, 
can be furnished instead. Either type does 
not influence the price of the instrument. 



1 'on ii tain Pen 

Pig. 1S70 illustrates the Fountain Pen 
furnished with Bristol's Recorders when 
specified. It is exceptionally useful in con- 
nection with applications where it is not 
possible to as frequently place ink in the pen 
as required by the V-shaped pen shown in 
Fig. 1939. The Fountain Pen draws a very 
fine line and can be attached to any Bristol's 
gauge. Price. 60 cents list. 
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For higher ranges above ten pounds 
pressure the helical form of pressure element 
is used, as illustrated above. This helical 
pressure element is a metal tube closed at 
at one end and coiled. The pressure is 
admitted to the inside, and when exerted has 



a tendency to uncoil or straighten the tube. 
The penarm is fastened directly to the end 
of the tube and pressures are recorded on the 
chart without the aid of any multiplying 
devices. The extreme simplicity of this is 
a unique feature. 
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List Prices and Directions for Ordering, Pages 76 and 77 
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This shows the diaphragm pressure 
element for lower ranges from four inches to 
fifteen inches head of \\ ater pressure. 

The diaphragm form of pressure element 
is composed of helical metal discs connected 
in the center and strapped together on one 
side. The pressure is admitted at the bottom 
and as the discs are fastened together at one 



side, movement is only permitted in one 
direction. The penarm is attached to the 
top of the pressure element and records 
directly on the chart without using any 
multiplying devices. 

This same pressure element mounted in 
a portable model instrument is shown on 
page 18. 
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The box type of pressure and vacuum 
element shown above ran be furnished for 
ranges not exceeding 10 pounds per square 
inch, or less than 15 inches head of water. 
These elements are very simple in construc- 
tion, like all other working parts used in 
Bristol's Recording Gauges. 

The construction consists of a short 
diaphragm tube enclosed in a pressure-tight 
box. The pressure or vacuum is applied on 
the inside of the box and the outside of the 
diaphragm tube, which operates the recording 



pen arm by means of a shaft firmly attached 
to the bottom of the tube. 

The advantage of this design for certain 
applications is that excessive pressure may 
be applied to this type without injuring it. 

The movement is absolutely dead-beat 
and very positive in its action, which is an 
important feature when the pressure 
tluctuates rapidly, or when^ the instrument 
is subjected to excessive vibrations. 

Uniform scale graduations are also 
obtained with the box-type pressure element. 
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COMBINAT 



PRESSURE AND VACllM ELEMENT 



Patented November 30, 1912 








Fig. 1»41 



Above is shown the patented design of 

pressure element furnished exclusively by 

The Bristol Company for combined pressure 

id vacuum gauges. I' is of very simple 

-miction and makes it possible to read 
vacuum and pressure on the same chart with 
an extra clear vacuum scale having ven 
open graduations. 

The construction is practically the same 

as original form helical tube for low range, 

and is restrained by a helical spring, which 

ives a suppressed scale for the high range. 

The advantage of this element is that it 
can be used on various combined ran-.- of 



pressure and vacuum, giving a vacuum scale 
which will extend over a greater portion of 
the chart than could be obtained with the 
original helical type. For example, on charts 
having a range extending over about ] £ of 
the total chart scale, but with the patented 
design explained above, the vacuum scale 
would cover about \i of the total chart 
scale. It is, therefore, possible to read 
the vacuum scale very closely, and at the 
same time the instrument is suitable for 
a high pressure range. Specimen sections 
of charts shown on page 63, Chart 2255 and 
Chart 2256. 
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BRISTOLS 

RtO y.S.MT.C'CC 

RECORDING PRESSURE GAUGE 
ORIGINAL FORM MODEL 11 




Fig. 1854 



Suitable for mounting on switchboard 
or wall- can be furnished with 12-inch or 
8-inch diameter charts for total ranges up to 
12.000 pounds pressure per square inch, as 
ted on pages 36 to 66. Standard finish 
of case is black enamel. 

This is known and universally recognized 
as the typical "Bristol's" Instrument. It 
is similar in form to the first Bristol's Record- 



ing Gauge made, over thirty years ago, and is 
known as the Original Form. The case was 
designed to fit the working parts of the instru- 
ment, and for this reason allows unhampered 
operation of the moving elements. 

Extensively used in connection with 
condensers; steam heating systems; steam 
boilers; water-supply lines, and hundreds of 
other applications. 
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ORIGINAL FORM .MODEL 11 



• 














H 
"0 








SK* 


■ 




l^lltf 




m 1 




1 I 


; ■ 


■ 


-*-< ■ 


* 













Fig- 1867 



_ m . . -*•*. 



List Price* unci Direction* tor Ordering, Pages <<» ■•»«• " 






For recording total ranges of L-inch water 
vacuum to 30-inch mercury vacuum. The 
instrument isextremely sensitive and capable 
of recording even slighl changes in vacuum 
or draff mditions. Furnished with charts 
I2ii sand 8inchea indiameter. Standard 
finish of case i black enamel. p 

Recording « lauj are also furnished fco 



record combination vacuum and pressure; 
illustration on page 11 shows the type oJ 
pressure dement used. See chart lists gi\ ing 
rai and units of measurement. 

Such an instrument supplies valuable 
information in regard to draft for the firing 
and opera l ion of boilers and kilns; also, 

>ndenser vacuum, exhausl fans, etc. 
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If gauge is t installed where it will be 
ex: ed to moisture, chemical fun • dust 
or dirt, the Mod. i 40 Moisture-Proof Case 
should be used. In fact, it is desirable in 
any location here a e more rugged than 
Model 11 is required. 

Model 40 1 ma( ] e f , j ron> 

finished in black enamel. The door is hung 



on heavy hinges and is made tight with 
rubber gasket and screw clamps used 
fasten it. The glass is held in place with 
metal clamps and made moisture-proof and 
dust-proof with cemented gasket. 

The working parts of the instrument are 
same as used in Model 11, and can be fur- 
nished with 12-inch or 8-inch diameter chart 



List Pncce and Directions lor Ord.rini-, l*:i|;«*.s Hi and '.', 
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RECORDING PRESSURE GAUGE 
WATER-PROOF .MODEL 45 










For out-of-door installations, in man- 
hole and cellars, when or there is a 
ibilitj of the i rumenl becoming 
ntirelj sul ed in water, the AJociei 
15 Water-proof < gives complete pro- 

tection. 



The case 1- cast iron with black enamel 
finish, and made water-proof with gaskets 

and clamp 

This instrument uses same movement as 
Model 1 I an<l charts 12 inches and 8 inches 
in diameter. 
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RECORDING PKE 

ROUND FORM MODEL »>1 
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Oftentimes a ;e with round-form case 
is required to economize in space or to con- 
form to specifications in order to match other 
instruments. The Model 61, shown aboi 

;es care of such requirements. Although 
the price of this instrument is lower than the 
standard Model 11. it embodies the features 
which make it a desirable and durable 
instr ent wto the round-form case is 
require. 1. 



The finish of Model 61 case is black 
enamel. The charts used can be furnished 
in two sizes, 10 inches and 8 inches in 
diameter, as given in list on pa 71 to 75. 

Another Round Form Model Gauge is 
shown on page 23. The case i >f I his Model 11 

n more rugged than Model 61, and 
moisture-proof ami dust-proof. These models 
are only very slightly different in appearance 
and il ime charts used for both. 
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ECCENTRIC FORM MODEL 17 



i\ sed \%Jth 6-Inch Charts Only) 
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The Model 47 Gauj usually n 
toi ie 6-inch chart instrument. However, 

in actual m urement. the chs used 

, inches in diameter. Tin- instrumenl 
furnishes a very compact record and for 
such applications where il is boI recniir. 

read the graduations I ilosely, fills every 

requirement for a recording gauge. 



This eccentric form of case allows the use 
of the same pressure element and affords 
iv nearly as wide an angle of deflection as 
lined in the Model 11. The price of 
Model IT is lower than for other models, yet 
when used for the applications for which it is 
adapted, is in every way a desirable instru- 
ment. 
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Fig. 1885 



A portable recording gauge like this is 
very widely used by gas companies and water 
works to obtain records of pressures at various 
locations in the distributing systems, and on 
customer's premises. A pressure survey such 
as it is possible to make with Bristol's 
Recording Gauges, furnishes valuable 
engineering data in regard to making changes 
and extensions, and useful in helping to 
settle customer complaints. 

The instrument illustrated is equipped 
with the diaphragm pressure element used 






for the lower ranges of pressure. A metal 
guard, as shown, around the pressure element, 
provides a protection from mechanical injury, 
possibly caused by excessively rough handling 
and carrying about of the portable instru- 
ment. This guard is a standard feature and 
furnished with all Bristol's portable gauges. 
As a continuous check on the accuracy 
of the recording gauge, a "U" tube like that 
shown above, is sometimes furnished. This 
"U" gauge is not a regular fixture, but supplied 
only when specified at an additional ch; 






I is« Prices and Directions for Ordering, I*:im-s 7<> and 77 
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RECORDING PRESSURE GAUGE 
PORTABLE MODEL 12 



For Iliiih Ranges 





















Fig 2173 



The portable recording gauge shown 
above is designed for high range work and 
for this reason is equipped with helical type 
of pressure element This is the same pres- 
sure element as illustrated on page 8, but is 
here shown enclosed in metal case which 
provides mechanical protection. This 
feature is desirable in the portable instru- 
ment because they are oftentimes subjected 

to very rough usage. . . 

The rugged construction and simplicity 



of Bristol's Gauges is well illustrated in this 
instrument. It shows how the penarm is 
at t ached directly to the pressure element and 

■ords on the chart without the use of 
complicated levers, gears, or other multiply- 
ing devices. 

This portable recording gauge has a 
wooden case with compact and convenient 
arrangement. The working parts are same 

used in Model 11, also Charts 12 inches and 
<S inches in diameter. 
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1 rm with specificate r and 1 

certain applications it is desirable to use 
recording gauge with pei m operating from 
the i"!'. Any Bristol's Rei i ... . 

with ra of 15 inches' water and over c 
be fu • bed in the inverted I j pe. 

Working ; ind principle of op< ion 

are ame as with the vertical penarm instru- 
ment, only mounted and calibrated to open 

from the inverted position. 



Same charts are used with I his instrument 
with the standard Model 40; the price 
is also the -ame. 

Top connection is standard, but can be 
furnished top back and bottom connection 
when required. 

When ordering, if inverted type is desired 
it should be specified, otherwise the standard 
vertical type will be furnished 
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RECORDING PRESSURE GAUGE 
»TURE-PROOF MODEL 10, INVERTED TYPE 

Equipped with Two Pen Ann*. 










'■•» 



This instrument utilizes two complete 
. systea ed with two penarii 

"•'• Co make tl 
record • distinctive different c«>i..,-> ot 

on Hi»' pens. 
V convenient record foi comparison, 

of twod enl operations oi ssure is sup- 
plied by such an equipment, I-m- t^.mpw-- 
imp] ,i inlel and outlet oi turbine 

rmine the cost, multiply the price 
en instrument by \%). 



A combination two-pen instrument can 
l,e furnished to record pressure and tempera- 
re n the one chart, only one set oi 
graduations are used for both the temperature 

d pressure, but to distinguish them, there 

separate sets of figures printed in 

differenl colors. One application For such 

an i rumenl is to record pressure and 

nperature of superheater steam. 
].,.,.,.,. ,,f combination pressure and 
temperature instrument quoted on request. 
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RECORDING PRESSURE GAUGE 

ROUND FORM MODEL 41 

INVERTED TYPE 
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Pen arm, in the above instrument, instead 
of being located in the usual vertical position, 

nranged to operate from the top. Instru- 
ments made up this way are called the 
Inverted Type. 

The gauge shown is Mode) II Inverted 
Type, hut any Bristol's Recordin.tr Gauge 



with range of 15 inches water and over can 

be furnished made up this way. 

Same chart.- are used with this instrument 
as with Model 41; the price is also the same. 

Top connection is standard, but can also 
be furnished top-back and bottom connection 
when required. 



A 

nibb« 
case. 
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A moisture-proof case ol the round-form 

type, similar to Model 61 is available m 

Model 41. Thee; i is casl iron with black 

■ amel finish; made moisture-prooi with 

rub! jasket. This provides a ver. i eo 
especially adapted for installation where 



it will be subjected to excessive atmospheric 
moisture, chemical fumes and dust or dirt. 
The working parts are exactly the same as 
those used in .Model 61. and uses the same 
10-inch and 8-inch diameter charts, as listed 
on pi 71 to 75. 
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BRISTOLS 



RFCORDING PRESSURE GAUGE 
WITH SESS2 TIME RECORDING PEN ARM 




Fig 1 



Tl ai mechanical opei in 

connect on with some p miring 

the recording of pressure, which ii is al 
important to know about, such as th< en- 
ingand closing and traps, tin- opei 

in of valves, switches, etc. To I 
of such conditions an Electric Time Record- 
ing Pen Arm to operate on the outer edge 
the chart, is furni • J in connection with 1 
Recorc e. Such an attach- 

ment no, ly records the fad of operation, 
but also the time and duration. 



Electric Time Attachment can be 
furnished with L2-inch Model 11 Gauge, 
also 12-inch and ,s-inch Model 40, for all 
ranges. 

Battery or lighting circuit can be used 
for operating the Electric Time Attachment. 
To the regular price for the recording ga 

Id $25.00 extra list for Electric Tin 
Attachment arranged for use with batter 
and $35.00 extra list arran I for lightii 

rcuit. The latter price includes trans- 

irmer. 
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AUTOMATIC ELECTRIC ALAR 

Im'<I with HrisloTs Kt'<-<»r<linu Gauges 
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Alarm Bell, t<» warn of too high or too 
low pressures ran be furnished to auto- 
matically operate from Bristol's Recording 

Gauges. Such an alarm is used to inform 

the operator of the approaching danger 

point, and is often a very important addition 

to the regular service rendered by the 

cording Instrument. 

Only the external parts ol the electric 

alarm shown here— including bell, dr 

battery and bell wire. The equipment 

inside the instrument consists of a contact 

installed hack of the dial, so arranged 

to make contacl at two points high and 

low. on the scale. These contact points are 

adjustable and can be changed, as desired, 

within the ale range, to suit individual 

requirements. , . . 

The bell is connected to the recorder by 
ordinary bell wire and is operated by current 

from Dry Cell Battery. Contacts can also 

be furnished to operate from lighting circuit 



110 volt A. C. or D. C. and when necessary 
•220 volts. When used with D. C. a special 
bell is required for which an additional 
Charge is made. With A. C. a transformer 
must be used and can also be furnished if 

desired. . , , 

When Automatic Electric Alarm Attach- 
ment is required, it should be specified on 
order with instrument; it cannot be satis- 
factorily installed outside of the laboratory. 
I: rding < Gauges now in the field should be 
returned to the factory to be equipped with 
Electric Alarm Attachment. 

AUTOMATIC ELECTRIC ALARM 
ATTACHMENT complete, including Bell, 
Dry Cell, 100 feet of Bell Wire, and Adjust- 
able Contact Device, mounted and adjusted 
to Bristol's Recording Gauge. 

List Price $25.00 

AUTOMATIC ELECTRIC ALARM 
ATTACHMENT for use with lighting 
circuit. Prices quoted on request. 
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PROTECTION CASE 



M 



For l*i€» i «*«- 1 i mi Instrument from Dust. Fumes, Dampness, 

Tempering, Ktc. 



A wooden case, like illustration, is used 
as an added mechanical protect inn of the 
recording instrument from dust, dirt, smoke, 
etc. The glass door makes it possible to 
clearly see the chart with record at all times. 
It is provided with a lock and key, which 
also prevents meddling by unresponsible 
parties. 

The case illustrated is for Model 11 
<>auge, but cases similar in appearance are 
furnished in suitable sizes for other models. 

Wooden Protection Case for: 

L2-inch Model 11. List. Price, $18.75 

8-inch Model 11 •• " ig 5 o 

8-inch Model* II " •* iq'^q 

6-inch Model 17 •• •• 16 ' 5 q 
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REPLACEMENTS 

When ordering replacements refer to diagram below. 
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DRILLING DIAGRAMS 




Fitf. 1922 

Model No. 11 







Fig. 1929 

Models 40 and 15 





Pi| L924 

Models 41. 47 and 61 
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WRITE FOR DRILLING PRINTS, 
Stating Model 

Size 

And your Order Number covering the Instrument 
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BRISTOLS 



RECORDING PRESSIKE GAUGE 
STRIP CHART TYPE MODEL 25 
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Strip (hart Recording Gauge, makes it 
possible to secure an unbroken record 
aboul US days' dm on. Theonlj a tention 

necessary is to wind the clock e enth 

daj . 

Principle of 0] tion is same as in round 
chart record i gauge, using the same type 
of pressure element. It is in every way equal 
to the round chart type insl rument. 

Chart- are 6 inches in width, with scale 

i inches wide. Furnished in rolls of 90 feet 

and :;u feet long. The scale divisions are 

orange color with black figures for scale units 

arid time markings. 

Recording bem, is direct marking with 

ink, usu:. n-<\. 



Clock speed readily adjusted for I 

inch, •". inches and 6 inches per hour: also for 
1 inch. 3 incl and 6 inches per minute, 
which makes this type of instrument espe- 
cially v .'duable- for making experimental test 

Straight pressure or vacuum, also com- 
bination pn ure and vacuum instruments 
can be furnished in the strip charl ty; 

. When two-pen instramenl is required 
these are made with double-movement and 
double-scale chart. A strip chart type gauge 
I' >r all ranges above 20-mches water, can also 
be furnished as receiving recorder in con- 
nection with Long Distance Transmit ting 
System. 

Prices quoted on request . 
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SPECIMEN STRIP CHART WITH KECOKD 
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The record on the above Strip Chart 

ire in pounds" t' pull required 
to cut threads with die-stock, used as a 
test by maker of die-stocks. The notes on 



the chart show the complete story. It is 
interesting to know the chart was traveling 
;i i the rate of 6 inches per minute for this 
pari icular test. 
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PROTECTION SEALS 



- i < ». r Working Parts from Injury by Chemical 

For Protecting Interior Working rax 

Excessive Temperature. Ktc- 



Action, 
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Fig. 



Protection from Chemical Action 



When the gauge is used to record pres- 
sures of gases or liquids, which contain 
chemicals injurious to brass or bronze, a 
Protection Seal should be used. > m 

The seal is placed in the transmission 
line between the gauge and the pressure- 
medium, and prevents the injurious sub- 
stances from coming in actual contact with 
interior working parts of the instrument, 
but does not affect the sensitiveness or 
accuracy. 



These seals are filled with oils, chemicals, 
etc., as required to take care of individual 

cases. 

Protection Seals designed to prevent 

chemical corrosion are furnished in two types: 

Low Pressure Seal, Fixture No. 32. 

for pressures up to 10 pounds. List 

p r ice $17.00 

High Pressure Seal, Fixture No. 33, for 
pressures above 10 pounds. List Price, 
1 5.00. 




Protection from Hot Steam 



Fig. 1907 






In using the gauge to record steam 
pressure the Coil Pipe Syphon Type of Seal 
should be used to prevent the hot steam 
from entering interior of instrument. Th 
syphon causes the steam to condense and 
thus forms a water seal. 

The Coil Pipe Syphon, as shown, is com- 
plete with lever union cock, which is used 
to shut off pressure from instrument when 
desired. The Cock and Syphon are, how- 
ever, furnished separately. 

Coil Pipe Svphon only, Fixture No. 25, 
as shown in Fig. 1907. List Price, $1.50. 

Lever Union Cock only, suitable for use 
with Bristol's Recording Gauges, as shown in 
Fig. 1907. List Price, $2.00 
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,E VALVES 



For Throttling Hapi<l Fluctuating Prrssur«s 



I 









Fig. 1>T2 



Fig. 1-7 : 



F.g. 1874 



Needle valves are used in the pressure 
lines to reduce the effect of rapid and exces- 
sive pulsations in pressure, in order to secure 
a more uniform record on the recording 
instrument. For instance, on the delivery 
line of pump — in water line— steam line, 
where steam is drawn off rapidly, etc. 



Needle Valve for pressures up to 150 
pounds (Fig. 1872 1. List Price $1.50 

Needle Valve for pressures from 150 to 
500 pounds | Fig. 1873). List Price .... $3.00 

Needle Valve for pressures from 500 to 
1J.000 pounds (Fig. 1874). List Price, $12.00 



3 
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SOCKET ISED WITH NEEDLE VALVE 



*j^V^ 



This socket is used in connect the needle 
vah e to gauge. List Price $0.75 



Fit 1" 
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This Flexible Connection furnishes a 

■nvenient means of connecting the Portable 

Type of Recording < with the pressure 



MX T 



line. The connection is 6 inches long and 
is .-umplete with two unions and a cap plug. 
List Price $ 6 - 00 

A Flexible Connection similar in appear- 
ance to thai shown above is furnished made 
of helical wound fine copper tubing. The 
purpose is to reduce rapid pulsations in 
I .ressure. It is suitable for use with portable 
instruments or permanent installations. 

Supplied complete with two unions and 
Cap plug. List Price $11-00 
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Measurements of Pressure, Vacuum and 
Liquid Level are transmitted over distances 
of even several miles, with Bristol's Lon 
Distance Electric Transmitting System; thus, 
making it possible to centralize the informa- 
tion at the point of control. 

At the Central Heating Station, where 
Bristol's Long Distance System is installed, 
the engineer can tell by looking at the instru- 
ment what pressure is actually maintained at 
the customers' pren . in a distant part 
of the in j . The man in charge at the City 
Water Works Pumping Station knows what 
pressure being carried in the water main 
several miles from the station. This same 
engineer can know what the water level 
at the reservoir without sending some one 
o take o Lirements. At the Gas Worl 
they can tell with Bristol's Lorn: Distance 
q just what pressures are being main- 



tained at different distribution points about 

the city. , . 

Several hundred of such installations are 
in actual daily operation. In the City of 
Detroit, one large central heating plant have 
over twentj Bristol's Long Distance 
Systems installed in connection with their 
heating mains. Government Irrigation 
Works in the West are using many to transmit 

records of water level. 

Induct i. >n balance is the principle on which 
Bristol's Long Distance Electric Transmitting 
System < >perates. There are t\\ « i instruments 
employed, the transmitter and receiver. The 
transmitter actually measures the pressure. 
acuum, liquid Level, etc., and electrically 
transmitts it to the receiving instrument. 
which is an electrical duplicate of the tr 
mitter. The receiving instrument indie 
or records the units of measure. 
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TA*6t huh 

BRISTOLS 



LONG DISTANCE ELECTRIC TRANSMITTING 

«( OK DING SYSTEM 



.\. 




Plj IS 

Interior construction of the transmittn 

and receiving instruments are shown in 

Figs. Nos. 190.) and 1 

This system is commercially practical, 

because it is simple and rugged; no delicate 

jewel bearings or complicated parts to gel 

,, of order. Changes in atmosphenc 




Pig 1906 

conditions and temperature have very little 
street up.-n the accuracy of the equipment. 
It is not complicated to install, and can be 
placed in operation by persons having 
elementary electrical knowledge. 

Quotations sent oil request. 
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Full-size simile e ma of 12-inch chart with record of draft «or Buction in stack for B. & W. boiler in power 
plant of ] Light and Power Co.. as record -d bj a Bristol Recording Vacuum or Draft] Gauge. 



llOg 
















■lib. 









fctalo, 1007 



THE BRISTOL COMPANY, WATERBURY, CONN., U. S. A. Page 35 

" 




r ♦» • K..rr i (. u, 2 incheshead of water vacuum ami that the actual draft as 
range of tins chart is to 2 in< h a .. ^ SPe pages 4ii and 60. 

is chart varies from l to L.e 



[twill be noted that the 

record ' thl> ' 
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12-INCH C II A IMS 
POINDS PEB SQUARE INCH 

IWJ vi.l. Models U, 12, 10 and •» 

i.SeePages 76 and 77 for List Prices and Du^ons for Ordering} 



o. 



-ii.; 7 



'21** 



4633 



'2 2 4 4 



4647 



•J 27* 



2340 



2092 
2240 
2147 



jini.i 



2230 
4614 



^ *. ^ 





-190 



4636 






rotai 



o to •; 



ii to 6 



Oto i" 



Oto 12 



n to 15 



n to 15 
(Reversed) 



Oto 20 
(Reversed) 



Oto 25 
Oto 
to 25 



«it., 



50 

mo 50 



Oto 50 

Ri <.>d) 



oto 60 






One 

. . of 
Chart 



7 Dy B 



24 Hrs. 



2 1 Hr-. 



7Dys. 



2 1 Hrs. 



24 Hrs. 



24 Hrs. 



7 Dys. 

24 Hrs 
12 Hrs 



21 lit 



7 D 
24 H 



24 Hrs 



24 II: 



12 Hrs. 



Specimen Sections of Charts 
,; r .,.l.j;.tu.iM in Pounds per Square Inch 1 real 




\ v. v-. *■ msm 




j- 



v 



IT, -iil *> 30 ;b ij JJ 1 

" 1 1 I 1 is- *•> ".Jl 



nil i f^fLA} 

I I I I K441L11 1! Ill r 




• Asterisk refers to List Prices, sec page 76. 
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2165 
2197 



4H60 

2212 
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12-INCH CHARTS 
POINDS PER SQUARE INCH PRESSURE 

Used with Models 11, 12, 10 and 15 
See Pages 76 and 77 for List Prices and Directions for Ordering 



Tot.l 
Kange 



to 



to 80 



il tO Ml 



35 to 95 



to 100 
100 

o ioo 



to 100 
to 100 
Reversed) 

80 to 110 



Oto 125 



Kill to 1 



to 190 



Eta 



7 Dys 



24 Hrs, 



3 Hrs. 



12 Hrs 



7 Dys 
24 Hrs. 
12 Hrs. 



24 Hrs. 
12 Hrs 



24 Hrs 



24 Hrs. 



VI 


to 135 


24 Hrs. 


2095 

JJIM, 


to 150 
to 160 
Oto 150 

Oto 1 50 
Oto 1 50 


7 Dys. 
24 Hrs. 
12 Hrs. 
12 Hrs. 

GHr- 


•4624 


100 t.. 160 


24 Hrs. 



24 Hrs. 



2 111 



Specimen Sections of Charts 
' . raduations in Pounds per Square Inch Pressure 




b\ \ \ \ 15\ \ \ Un' 










i i 




V< 




\ * i ^ 6 » a fe s 



» * 








.. A-,..: refer to St IT, es. see page 76. t No. 2827, Day Ctart; No. 2328, Night Chart. 
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irt 

.... 



I'.ln 



2043 



■Jul.; 



2180 

4'H>4 



...> 



2377 



•SS.'.i 



2H24 



2364 



2io»; 



12-INCH CHARTS 
POINDS PER SQUARE INCH PRESSl RE 

Used will. Models 11, 12, 40 and B 

,See Pages 76 and 77 f..r \M l'ri. • - -n,! Ptrecftons forQrdenne) 



Total 

EUage 



Oto 2i'n 



(Mo 210 



to 230 



Oto 250 

to 250 
to 250 



150 to 250 



to 300 



Oto 350 



ii to 400 



Oto 400 



i it.. 
Rev. of 

Chart 



24 Hrs 



24 Hrs 



7 Dys 



24 Hrs. 

12 Hrs. 

8 Hrs. 



24 Hr^. 



24 Hr-. 



: i ' 



7Dvs. 



24 Hrs 



22*J9 


to 500 


7 Dys. 




to 500 

"to 50n 


24 Hrs. 
15 Min. 


2 1 1 2 


Oto 750 


24 H 


183 

11 


to 1000 

to moo 


7D 
24 K 



• • 



9 refer to 1 



Specimen Sections of Charts 
Graduations In Founds pet Square Inch Pressure 



\ \ . *-- -• S k 




I i i ^ ^ i^ :, ^ y \ \ t \ ■ \. 

•^ " ~ | 1 1 1 I I ! — "| i "■ ^ 5 ic 
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V 



23; 



212 1 



•20 10 



••2311 
••2023 



• •••■> 






• • 



4616 



226 



• • • 



135 



12-INCH CHARTS 
POUNDS PER SQUARE INCH P 

Used with Models 11, 12, 10 and 45 

(See l' 76 and 77 for List Prices and Directions for Ordering 



HE 



.ul 



OtO l^llll 



(Ito J-I.MI 



Oto 3000 



Oto 4000 

n to 4000 



'J io4<»>0 



to 5000 



(I t,, *;ooo 



,, 12DIII) 



OlM 

Km ol 

»rt 



7 Dya 



24 Hrs 



12 Hrs 



24 Hrs 
12 Hrs, 



1 Hr. 



12 Hr 



24 Hrs 



1 Hr. 



Specimen Sections of Charts 
uiuations in Founds per Square Inch Pressure 
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™ 11111111 



p g y ^ g c- y g 
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iiimi 

C C ^ £ 



4 I 
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i i 1 
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Ml -1 
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O 
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■ 



\ i 



1 



Ft 



170 
•22 



•4612 



•22 



Ol N 



t 
Oto 20 



i.t.. 24 



ii to 24 



PER SQUARE INCH 



7DjrB. 

Hrs. 



7D 



12 Hrs. 



iSSURE 



{ «■ *«. 2*- "*"" * I "" 



£L^. -7 J. 



*> S 












i i 






20 



Li 



\ •'» _L '. i l l I 1 I I I i I . Jjl't J i 
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and •••• Asterisks refer to List Prices, see page 76. 
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12-INCH CHARTS 
OUNCES PER SQUARE INCH FKESSLKE 

Used will. Model. 11, 1-*. W ••""" l: > 

,See Pages 76 and 77 for List Prices and Directions for Ordering) 






BINO 




OINOCP 



Chart 
No. 



'2301 



li Li 1 "> 



4611 



'2380 



•j_-.ii. 



2U3I 



Total 

Kit .'■ 



.1!,, in 



to 48 



II to 64 



to 7.". 



to 96 



to 1 



One 

Rev. of 

Chart 



Specimen & ' ' h * rts . r, 

.duatiu,,' M per Square Inch Prewire 




SPHERES PRESSURE 









'■:: 



_ — 



V#* 



MO' 



M3Q 






■1NDCR 



it0 A «ao 




229 1 



2241 



2036 



2042 



2011 



to 2 



Oto 16 



o 50 



Oto 75 



to 100 



24 Hrs. 



12 I Irs. 



24 Hrs. 



24 Hre. 



H 




• Asterisk refers to List Prices, see page 76. 
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'"" MIHMH1 I ' 



•2357 



'•J298 









»2209 
•2355 



-2368 



il»l 



M706 
•2257 



12-INCH CHARTS 
INCHES HEAD OF WATER PRESSURE 



Used with Models 11, 12, 10 and l.> 
{See Pages 76 and 77 for List Prices and Directions for Ordering) 




to 2 



to 5 



o to 6 



to 8 

ii to a 



o to 



to 



to 40 
t«. 40 



Ona 



24 Hr-. 



7 D\». 



24 Hrs. 



7 Dys. 
24 Hrs. 



•22 
•2268 


(i to B 
it to 8 


4* Hrs. 
24 Hrs. 


•47b 
►2215 


t<» 12 
ii to 12 


7 Dj 
j i Hrs. 



2A Bra. 



24 Hre- 



imen Sei I I harl 

GnduatiOTU in Inches Head of Water I'n-uure 















24 Hrs, 

1 Hr. 




and " Asterisks refer to List Prices, see page 76. 
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-irt 
o. 



'4649 



SMC 



•_"_'l 1 



•_'181 
*4687 



1209.-J 



L'lL'l 
4731 



l::;78 



•71 



21: 






L'186 



12-INCH CHARTS 
HEAD OF WATEB PR 

Used with Models 11, 12, 10 and 15 

(See Pages 76 and 77 fur List Prices and Directions for < >rdering) 




One 

. of 

Cha" 



.ruin Section: of < lhar 
Gradual I ■>• n- »d ol \\ ater Prea 



to 75 
Reversed) 



24 Hrs, 



to 120 

Li 



II to IJ- 



24 Hrs 



24 Hrs. 



n to 150 

ii to 150 



7D 
24 His. 




FEET HEAD OF WATER PRESSURE 



n to 



7 Dv,, 



i) to 
Oto 



71 
24 Hrs 



• 'to 18 



•J4 Hrs. 



65 to 



'-'4 Hrs. 



to i 



7 1) 



o to 120 



Hrs, 



Oto 140 



12 II 



• and • • Ast.. refer to List Prices, see page 
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■J300 







,.► i • 



2213 



23 1H 



JIM. 7 



SI) 



47i>:» 



21 



2116 



2260 



. .. 



2305 









12-INCH CHARTS 
FEET HEAD OF WATER PRESSURE 

Used with Models 11, 12, 40 and 45 

See Vi\ 7(5 and 77 for List Trices and Directions for Ordering; 






to 150 



0o« 
. of 

i I. art 



24 Hrs 



Specimen Section »fl 

iduationa in Feet Head of Water it. -are 



.i to 190 



24 Hra. 



i ,Q t«» 200 



24 H 



i»t., 210 



24 Hr-v 



Oto 



Dys. 



II to 



7 1 1 



Oto 500 





7 1). 
24 Hrs. 




(Mo 1 



L2 Hrs 




3- - \ 

I % % % \ \ I 



I \ 




INCHES HEAD OF 



KY PKESSl'RE 



t.. 8 



24 I" 



:, _.'t» '\i's 







ii4 Hrs, 





HTRIC UNITS HEAD OF WATER 



J HE 



to 50 

Milli- 
meters 



24 H 




i; t -jo -2':> :i'o 



•and ••Asterisks refer to List Prio «* page 76. 
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12-INCH CHARTS 
METRIC UNITS HEAD OF WATER PRESSURE 

Used .ith Models 11, 12, W :..,<. '> 

(See Pages 76 and 77 for List Prices and Directions for I Irdermg _ 
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I Imrt 

No 



2227 



227<i 



* • 



165 



"2287 



•2052 



Total 

Range 



OtO 50 

Centi- 
meters 



to 1 
Centi- 

iii. -i. 



50 to 210 
Cent i - 

in<-t.'rs 



(i to 350 
i enti- 
metei - 



(i to 30 
Deci- 
meters 



One 

R, ..( 
< hart 



Specimen Sections of ' 
Graduil , •• Head of Water Pressu 



24 Hrs. 



•24 Hrs. 



24 Hrs. 



24 Hrs, 



12 Hrs, 




moT 








KILOGRAMS PER SQUARE CENTIMETER PRES 



-2!<2 



2375 



-» n\\u 



to 5 



7Dys. 




:ti:ks head of water pressure 



i. to rs 



7P 




9S ^JoUoJ, j, 










3ISDCR 
JONIBjP 




• • 



2157 



• • 



22<i.J 



•2389 



INCHES HEAD OF WATER VACUUM 



o p 



i 






#* 



to 3 



it to 5 



7 1' 



W444-LLU lill 
Ik 






24 Hrs. 




j» \ ;> \ 



« 






* and ** Asterisks refer to List Prices, see page 
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Chart 






•o 



2390 






2319 



2331 






• * 



2304 



'2286 



4705 



2131 



2151 

2148 



1797 



12-INCH CHARTS 
INCHES HEAD OF WATER VACUUM 

Used with Models 11, 12, 40 and 4.> 

See Pages 76 and 77 for List Prices and Directions for Ordering; 



Total 
Kaiitfv 



. I: 

il.-v ol 

(hurl 



Specimen Sections ol Charts 
Graduation! 1 1 > Inches Head of Water Vacuum 



to 8 



24 Hrs, 



to 30 



24 Hrs. 



to 30 



12 Hrs. 



to 50 



24 Hrs. 



0to60 



24 Hr 




MILLIME 



imi? 



t< 



24 Hrs. 



JAD OF WATER VACUUM 



o to 500 



24 Hrs. 





.' c li ;" .i c T: S»i\w 
^ Q q* g ;,« £ \- £ .! 








INCHES HEAD OF MERCURY VACUUM 



k V \ \ V * £ Ij \ \ 

i» e ?. « £ - *» >* ^ S 



Oto 20 
[Revere* 



21 II « 




to 30 



7D 





fc H h h k J 




to 30 
to 30 



24 Hrs. 
12 Hrs. 



TT 





to 30 



24 Hre. 




• and •• Asterisks refer to List Prices, see page 76. 
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12-INCH CHARTS 
POUNDS PER SQUARE INCH VACUUM 

Used with Modela U, >-'. '" '"."' f n . 

(See Pag<-> 76 and 77 for List Pries and Directions for Ordering 



irt 
No- 



Toul 



One 

Rev. uf 

' hart 



Specimen Sections ol Chi 

riR in rounds per Square Inch \ 



tduations in Pounds per Sq 



acuum 



J - 7 



to 15 




24 Hrs. 



RECORDING DRAFT GAUGE (HARTS 

HEAD OF WATER VACUUM 



Chart 
No. 



• • 



2339 



» • 



237fi 



Total 

Rangi 



0to2 

in tenths 
of inch» 
Rev. Scale 

to 3 

m tenths 
of inches 



One 
. of 

l b 



i . [-.filiations in 



lions of Chart.-, 
n Inches Head of Water Vacuum 



24 Hrs. 



24 llr- 




•2307 



to 4 



2-1 




\ \ I> 




COMBINATION VACUUM AND 

CHARTS 
POI'NDS VACUUM AND POUNDS 



RE GAUGE 



ASSURE 



21< 



22. 



1 5 lbs. V. 

to 
60 lb P. 

15 lbs. V. 
to 

160 n. r 



7 Dys. 




\ £ & # £ :)« •), ).. -P 



12 H 





t ^"* 



HEAD OF MATER VACUUM AND INCHES 
HEAD OF WATER PRESSURE 



•2388 









.:■? 




in 
hunri 
of inches 


24 Hrs 


1.5-0-1.0 




in 

hu i t hs 
of inches 


24 II- 








* and •• Astei refer to LLst Pri. 



. 



L001 



( 



INCH 

























2140 









- 



• 



*23&& 






»460i 
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12-INCH CHi 
ATION PRESSURE AND VACUUM 
INCHES HEAD OF WATER VACUUM AND INCHES 

HEAD OF WATER PRESSURE 

Used with Models 11, 12, 10 and 15 

See Pa "t> and 77 for List Prices and Directions for Orderin. 



Chart 
No. 



J 166 



••> 



2iy9 



•22>2 



2140 



'2312 



•21 



•2: 






-4605 



'46< 



Total 
Ranc« 



1 -0- 4 



5-0-5 



6-0-6 



2 -0- 8 



4-0-8 



6 -<>- 2 1 



24 -0- 24 



20 -0- 40 



6 -0- 



5 -0-1 



One 

Re v. of 

Chart 



24 Hrs 



24 Hrs 



24 Hrs 



24 Hrs. 



7 D 



24 Hrs 



2 II rs 



24 Hrs. 



24 Hrs. 



24 II • 



Specimen Sections ol Charts 
iduations in Ini • I ••< Water Vacuum and Inches Head of Water Pressure 





Asterisk refers to List Prices, see page 76. 
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12-INCH CHARTS 

r- k:..o*ww» Pressure and > acuum 
Combination irch ,. 4 ^» T iTn 4V n i»m\ns 

NfllFS IIFADOF MERCURY VACUUM AND lOLND^ 

^^ PRESSURE 

Used with Models 11, 12, 4U and 15 

.See Pages 76 and 77 for List Prices and Dngctaons for < Irdermg) 



i hart 
No. 



'4601 



4696 



2204 
2017 



2239 



2285 

4747 
2386 



• • 



2345 



2359 



2372 



2360 



Total 
Range 



5" Mer. V 
to.'. 11-. P 



10" Mer. V 
to 10 lbs. P 



30" Mer. V. 
to 15 lbs. P. 

30' Mer V 

to 15 lbs. P. 



::n NU-r. V 
to 30 lbs. P. 



26" Mer. V. 
to 50 lbs. P. 

30" Mer. V. 

to 5(1 lbs. P. 

30" Mer. V. 
to 50 lbs. P. 

30" Mer. V. 
to 125 lbs. P 



30" Mer. V. 
to 150 lbs. P 



-.V Mer. V. 
to 175 lbs. P 



30' Mer. \ 
to 300 lbs. P. 



One 

Rev. of 

Chart 



•J 4 Hrs. 



Gr . duatt „ M h [nc -ssfasssavss^H-- «- P— » 



t 1 1 -J 



24 Hrs. 



7 Dys. 
24 Hrs. 




24 Hrs 




x .'.. S 



24 Hrs. 

7 Dys. 
24 Hrs. 

J4 Hrs. 



>0 j> :. ■" » «> *' * W 



o(J \ 



40 



45 




1 T -»-... 1 * 

25 :>n — 



24 Hrs. 



W& I HiUUH 



7 I»ys. 




5TT' 100 J ISfi 
1 ' " 



24 Hrs. 










Combination Vacuum and Pressure Gauges for Ammonia 

INCIIKS MERCURY VACUUM AND POUNDS PER 

SQUARE INCH PRESSURE 



• • 



2039 



30' Mer. V. 

to 300 lbs. P. 




DC* 



• and •* Asterisks refer to List Prices < 76. 












BIN DC 




t 
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Pensively Used f C£ ^j^ffTST^omndB are now in daily service 















3 






3 
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8-INCH CHARTS 
POINDS PER SQUARE INCH PRESSURE 

Used with Models 11, 12, W a.ul 1> 

(See Pages 76 and 77 for List Prices and I Hrections for I Irdering) 




-Vci 






' 






DCM' 



iNie^ 



INDCR 






tt*aNia 



(hart 
No. 



•2 184 

"JOhO 



'2046 



•2250 



237:5 



46:: 1 



• ■-!■ 



2249 



!♦! 



221 > 



46*il 



}., ;:, 



2 1 4 :-, 



4637 






2254 



2068 

81 
22 



Total lUnf 



to 6 
to 6 



Oto 6 



to 8 



to 10 



to 15 



14 to 21 



ii to 25 



Oto 30 
o to 10 



(» tO 40 



Oto 50 



i 70 



Oto 80 



20 to 90 



One 
Rev. of 

i 'hart 



7Dys. 
24 Hrs. 



24 Hrs. 



7 D\ s. 



24 Hrs. 



2161 


to 12 


7Dys. 


91 


to 12 


24 Hrs. 


2018 


Oto 12 


6 Hrs. 



24 Hiv 



24 II 



24 Hrs 



7D 
24 Eire, 



24 Hrs. 



24 Hrs. 





Oto 60 


7 Ii 


1035 


Oto 60 


24 Hrs. 


2025 


Oto 60 


12 Hrs. 


_• l :, - 


Oto 60 


6 Hre. 



4 I Irs. 



24 II- 






to 94 


7 I' 


Oto 94 


21 I! 


to 94 


1 Ilr 



*oc* 



1 and ' refer to List Pi • see page I 



<|.. ■■ ions of Charts 

Graduation Ln Square Inch Pr^sun- 








\ ■: i 



\ i § i •-■ .' 





,- JO :t.» H> >■) ..1) j-, do ,(- J 





'QP ^o i" ■'><> i;o to 
















NCC 



. 
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*rt 



4641 



*2167 






35 

4:, 



4615 
2026 



2038 



2172 






S-1M 11 CHARTS 
PER SQUARE INCH PRESSURE 

Used with Models 11, 12, 10 and 15 

See Pages 76 and 77 for List Prices and Directions for Ordering! 



POl 



Total Range 



I) to 200 



10(1 to 201.1 



I) !,i .'Hi 



II i.i 21H 
0to 210 



0to22S 



to 24 






One 
Chwi 



4686 
4686 


Oto 100 
to 100 


7 Dys. 

2 J Hrs. 


• MOM 


40 to 100 


24 Hrs. 


2173 


to 125 


24 Hrs. 


2184 


60 to 125 


24 Hrs. 


2081 


to 150 


24 Hrs. 


2351 
2308 
2320 


Oto 150 

to 150 
to 150 


7 Dys. 

12 Hrs. 

6 Hrs 


• -2310 


75 to 150 


24 Hrs. 


•'2242 


100 to 160 


24 Hrs. 


2096 
4600 
2863 


to 185 

to 1- 
to 1S5 


24 Hrs. 
3 Hrs. 
1 Hr. 



24 Hrs. 



24 Hrs. 



7 Dys. 



21 Hr-. 
1 Hr. 



24 Hr<. 
12 Hr-. 



7 Dys. 



24 Hrs. 



•' Asterisks refer to List Prices, see page 



Specimen Sections of Charts 
< iraduationa in Pounds per Square Inch Pressure 




2.-> .-.o ftTTT ,i 




V ::■&•■ if % ?■ e ^ s r. s g I s^sftfe 
\ \ \ \ I 1 

' \ \ \\~ 





-T- | 











I 












2 

"0 



S3 



% 


















t ri \y r_ ** «*r 










*cfa 

1 uacNie 



. 












. 




Page 52 



- 



BRISTOL'S RECORDING PRESSURE AND VACUUM GAUGES Catalog 10GB 



• • • 



2078 



8-INCH CHARTS 
POUNDS PER SQUARE INCH PRESSURE 

Used with Models 11, 12, 40 ami 45 

(See Pages 7<> and 77 for List Prices and Directions for Ordering 



.irt 
No. 


Total Range 


4654 
4642 


to 300 
Oto 300 


30 


to 360 


2050 


Oto i'iO 


4643 


to 400 


44 


Oto 410 


4685 
4644 


Oto 500 
Oto 500 


2192 


to 1000 


2222 


to 1000 


2356 
2132 


to 1»"-00 
to 1600 


2397 


to 2000 


•4665 


000 


•4613 
•38 


1200 


"86 
2056 


to 4000 
Oto 4000 
to 4000 


"4631 


Oto 1000 


•♦•2332 


to 6000 



to 6000 



One 
Rev. of 

irt 



TDys. 
24 Hr>. 



24 II 



6 Hrs. 



24 Hrs. 



24 Hrs. 



7 Dys. 
24 Hrs. 



24 Hrs. 



1 Hr. 



24 Hrs. 
6 Hrs. 



24 Hrs 



24 Hrs. 



3 1> 

24 Hr-. 



12 Hrs. 
6 Hrs. 
3 Hrs. 



8 Hrs. 



7 Dys. 



2 i Hrs. 






» 






*** 



Asterisks refer to List Prices, see page 76 



Specimen Sections of Chart 
Graduations in Pounds per Square Inch Pressure 




i \ \ 1 f 

X \ \ \ \ l 1 

TO 1 1 ItttUUUII 





k £ S -» > 
* % % % - 



\ \ \ 




^iWU^ii,. 













0* 
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8-INCH CHARTS 
POINDS PEE SQUARE INCH PRESSURE 

Used with Models 11, 12, 10 and -IS 

(See Pages 76 and 77 tor List Prices and Directions for Ordering 




4 • 






■ 















art 
No- 



Total lUng** 



One 

.of 

Chart 



Specimen Sections of Charts 
Graduations in Poumb per Square Inch Pressure 



••••2019 
2044 

4ti50 



• • • • 



2162 



to 10000 

to 1 

to 10000 



Oto 120(iii 



24 Hrs. 

12 Hr-. 

6 Hrs. 



5 Min. 






* \\ 






% 




5 •? > § 




\ » \ \ \ \ \ \ \ '.ill 



A 




TONS 



iSSURE: FOR HYDRAULIC PRESSES 



•2118 



• * 



2123 



"4607 

"2130 
••2141 
• -2077 



2063 



• • 



2062 



••2344 
••2341 

• *2065 



• • 



4663 



•2149 

•4618 
•41 



:37 



to 135 
On 9- In. Ram 



to 150 



to ISO 
On 9 '.-In. Ram 
to 507y Pounds 

to 200 
On 9-In. Ram 

to 200 
On 10-In- Rani 

to 200 

to 200 
On 10-In. Ram 

to 225 

t<> 360 

On 9-In. Ram 

to 350 
On 10-In. Ram 

to 470 

to 470 



i) to 



24 Hrs. 




6 Hrs. 



24 Hrs. 

12 Hrs. 
12 Hrs. 

10 Hrs. 

15 Min. 

3 Hrs. 

10 Hrs. 
10 Hrs. 

24 Hrs. 
12 Hrs. 

1 Hrs. 



\y f \\u u 

\ \ \ A 

—X- 



12S 





^\\\^u\\ 
\ i> - 1 * 71 *■ 

-\ \ 




\ i I h. A„ ,\, ,L, 





, v • ** £ ~ ti* .v. t \ \ I 

I I I II IT 

mmm 



=■ V 








OUNCES PEK SQUARE INCH PRESSURE 



to 5 



Oto 8 
Oto 



Oto 12 

. 12 



21 II 



7 I I 
24 Hrs. 



7 I>ys. 
72 Hrs. 




1 3 \ 





\-v\ \ ! 

:> fi 7 H 




r~Tv 




Asterisks refer to List Prices, see page 1 















. 












3 

3 



so 
pi 









*■*.. 








\J' 









. 
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iiimi minimi! 









8-INCH CHARTS 
OUNCES PER SQUARE INCH PRESSURE 

Used with Models 11, 12, 10 and 15 

(See Pages 76 and 77 for List Prices and Directions for Ordering) 










•2110 



•MM 



"21 26 



■2091 






M645 



■2109 



*2326 



'2160 



'and •• \ v 






. 



Catalog 1007 THE BRISTOL COMPANY, WATERBURY, CONN., U. S. A. Page 55 






iart 






' 



8-INCH CHARTS 
INCHES HEAD OF WATER P 

Used with -Models 11, 12, 10 and 15 
See Pages 7<> and 77 for List Prices and Directions for Ordering) 



Total Ranee 



(hart 



Spwime n Sections of ("harts 
Grm<lu;Ui"n< i" Inch.-s H«-;.i<l -I Wateg Pr«wiw 






15 



201 



•2076 
'64 



•2170 



•2090 

•2187 



•2126 
•2059 



•2251 
091 



•21 



4645 



•2109 



"1 

'•:•" 

126 



'2160 



Oto 1 
(Reversed) 



Oto 1.5 



Oto 4 
to 4 



Oto 24 



to 2 4 



i 

to 35 

to 



Oto 50 



24 Hrs. 



24 Hrs. 



48 Hrs, 
24 Hrs 



to 5 


24 Hrs. 


Oto 6 
to 6 


24 Hrs. 
12 Hrs. 


Oto 8 
Oto 8 


7 Dys. 
24 Hrs. 


to 12 
to 12 


7 Dys. 
24 Hrs. 


to 16 

to 1 G 


7 Dys. 
24 Hrs. 



7 Dys. 



24 Hrs. 



24 Hrs 

12 Hrs 
12 Hrs 



j I Hrs 



\ \, v \ \ :.. \ 








A ;■. :- - V g- -» * «P 







b 3 

\ 



I 



i 






Is 10 12 








\ 



•20 rio*^ 4 








i 



v 









i 



• and •• Asterisks refer to List Prices, see page 76. 
t No. 2826. Day Chart. No. 2326, Night Chart. 









. 
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8-INCH CHARTS 
INCHES HEAD OF WATER PRESSURE 

Used with Models 11, 12, 10 and 15 J 

(See Pages 76 and 77 for List Prices and Directions for Ordering 




MT.'.T 
•2117 



2163 



■!■>' 



'2139 



464 b 



Total Range 



to 60 

Oto 60 



Oto 75 



I >ne 
Rev. of 

i hart 



7 Dys. 

24 Hrs. 



24 Hrs. 



p, ,!m. ii Section! of Chi 
C.radu.. ,, in. I. - Head of Water Pressure 




£5 :M ,\, 




V * 30 Jo $ 




[0 :io 1«> 50 60 70 £ 1 \ 



to 105 



7 Dys. 




90 



100 






Oto 110 



24 lire. 



MMwmnll 



to 150 



24 Hrs. 





>» h m a 





XBINC 



. 









UBOMI8 



ft 



HIBV .M) 



/^ 



B «T 






ffj? 






(7BISOCR 






*r ■• 



kV 



asoNte 



■♦«. 




'22** 



••2178 



'2004 



2032 



2i »«i:. 



196 






J 1 2 9 



2174 












FEET HEAD OF WATEK P 






RE 



Oto 10 



12 to 17 



Oto 20 
(Reversed) 



Oto 25 



Oto 58 



to 60 



25 to 83 



I 
to 105 



60 to 



Oto 1 



24 Hrs. 



24 Hrs. 



24 Hrs. 



24 Hrs. 



24 Hrs. 



7 Dys. 



24 Hrs. 



7 Dys. 
24 Bra 



■1 \ 1 1 



24 H' 



* and ' \ see page 76 




* A 



18 li 





i i , v \* i- \ \-i 

* *Tr " * " '- " 




\ 
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8-INCH CHARTS 
FEET HEAD OF WATER P 

Used villi Models 11, 12, 40 and 15 

Panes 7t; and T7 for List Prices and Directions for Ordering) 



Chart 
lo. 



Total Range 



One 

Rev. <>f 

Chart 



Specimen Sections of Charts 
Graduations in Feet Head of Water Pressure 



2164 



to 210 



B2 



to 210 



4608 



to 240 



• • 



2361 



150 to 300 



7Dys. 



24 Hrs. 



77 



7* 



to 320 



to 420 



7Dys. 



24 Hrs. 





o \ © \ © 

■ \ \ \ \ I- 





24 Hrs. 



24 Hrs. 



4632 



4700 
2207 



to 600 



to 800 

to 800 



7Dys. 



7 Dys. 
24 Hrs. 





<- i* 



£ % S § i 




\^ \ k * ft & * J* 

\ C s 5- ^ ^ ^ c 

\ \ 




KILOGRAMS PER SQUARE CENTIMETER PRESSURE 



97 



98 



99 



2028 



2002 



4626 



to .84 
Kilograms 



to 3.1 
Kilograms 



to 1 a 

Kilograms 



to 17 
Kilograi 



0toT4 
Kilograms 



to 450 
Kilograms 




•• Asterisks refer to List Prices, see page 76. 


















3 

2 



i 






I 



?! 





«3aNl8o tt3 , 






(OCR OBINOC 





■ 
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8-INCH CHARTS 
MILLIMETERS AND CENTIMETERS HEAD OF 

MERCURY PRESSURE 

Used with Models 11, 12, 40 and 45 

i See Pages 76 and 77 for List Prices and Directions for Ordering) 









Chart 
No. 



Total Range 



One 

.. of 

' hart 



Specimen Sections of Charts 
Graduations m Millimeters and Centimeters Head of Mercury 

Pressure 



*2266 



'2264 



•4630 



2221 



*2085 



2281 



2097 



Oto 100 

Millimeters 

to 150 
Millimeters 



to 500 
Millimeters 



to 1000 

Millimeters 



to 30 
Centimeters 



Oto 50 

Centimeters 

Oto 100 
Centimeters 



24 Hrs. 



24 Hrs. 







24 Hrs. 





. % % MlfflWHWW. 







24 Hrs. 



}. \* i- -'■ L i 

\ 



% % "S - DO 



24 Hrs. 







V 



24 Hrs. 



24 Hrs. 



MILLIMETERS 



x :, \o i> 20 -2:> go ••-. 

i V 



40 



4.: 




I'll 




AND CENTIMETERS HEAD OF 
ATER PRESSURE "* 



• ■>.»- 



2274 



*227 



•2369 



•462S 



■I2:v.\ 



• kC' 



4652 



•2226 



'4659 



Oto 200 

Millimeters 

to 300 

Millimeters 



to 375 
Millimeters 



to 900 
Millimeters 



to 1000 

Millimeters 



Oto 10 
Centimeters 



Oto 16 

Centimeters 



to 100 
Centimeters 



24 Hrs. 



2 1 Hrs. 




>5 C O - 



24 Hrs. 






24 Hrs. 



24 Hrs. 












5 tf X- _. '\\\l 




7Dys. 



24 Hrs. 



i % % - k I. \ \ 

Ell. V.... a . IT+J 4 " 

j>' ;{ I . I 



24 Hrs. 




• Asterisk refer to List Prices, 



see page 76. 



i J- 































•2175 












MILI 



-2210 



>• 



4620 



CEN 



• , - « - 



'461 



•2321 



■ 



22^: 



4622 



>4 



73 



and ». 



4 
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8-INCH CHARTS 
CENTIMETERS AND METERS HEAD OF 

WATER PRESSURE 

Used with .Models 11, 12, 40 and 15 

(See Pages 76 and 77 for List Prices and Directions for Ordering) 



Chart 



Total Kange 



One 

K. •.. of 
( " hart 



Specimen SeetioM of Chart* 
iona in Centimeter* and NU-t.rs Bead ol \\ atet I nmxn 



2175 



•2229 



222S 



2371 



to 250 

tentimeters 



to 425 
Centimeters 



to 45 
Meters 



Oto 90 

Meters 



24 Hrs. 



■-* 



V a> »> > .U \m \ \ 

g i» t a\VB P % H \ 

j, ^« Q ^' ^ 4. ^ ; l \ IS ill \ \ 

■ v T \ T" T "1 t — si- i 



fe s 



24 Hrs. 



\ s ?• "i & s ,v\« 



i-rVTTT 



24 Hrs. 




io 1-. •-»« 2,i ji > .!. I 

1 M I 



24 Hrs. 





* y 00 70 

r t 



MILLIMETERS HEAD OF KEROSENE PRESSURE 



• • 



2210 



'4620 



to 100 

Millimeters 

Kerosene 

100 to 200 
Millimeters 

Kerosene 



24 Hrs. 



\ » k±XX±i M 




-t-H-t- 




V 



ill! 



24 Hrs. 



t > > £ ^ & 



« * -* 



CENTIMETERS HEAD OF KEROSENE PRESSURE 



'4617 



•2321 



Oto 16 

Centimeters 

Kerosene 

to 100 

Centimeters 

Kerosene 



24 Hrs 



24 Hrs 




ATMOSPHERES PRESSURE 



ST 



Oto 2 



24 Hrs. 



2297 



Oto 6 



7 Dys. 



4622 



to 6 



-4 



to 6 




73 



to 9 




12 Hrs. 



•and - Asterisks refer to List Prices, see page 76. 






' " 



■ 













50 

m 






3 



3 



C7BIN 
d3QNI8 



j 



K -- 






«3QN1B.f 









L'Z^ 






CTOINOC 
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8-INCH CHARTS 
ATMOSPHERES PRESSURE 

Used with Mml.l* 11. 12, M and K 

,See Pages 76 and 77 for List Prices and 1 Hnetfana tor « mli-ring, 



lit 

No. 



Total RanRe 



7«J 



Oto 12 



-'7 



to 20 



••2231 



••2219 



• • 



2347 



Oto 1 



♦ • 



2194 



Oto 1 
Reversed) 



to 1.5 
Graduated in Tenths 



to 2 



• * 



2243 



to 2 J , 



One 
Rev. of 

< !hi 



Specimc: harts 

Graduations in Atmospheres Pressure 



24 Hrs 



24 Mrs 



sAD OF WATER VACUUM DRAFT 



24 Hrs. 



24 Hrs. 



24 Hrs. 



24 Hre. 



24 Hrs. 




1 



\ '-. '■> 

\ \ ^ fe \ \ \ 



I i 







•^ 




Curt 



DC* 



•7' 





MILLIMETERS HEAD OF WATER VACUUM DRAFT 



I'i.M 






4 tin:-; 



• • 



22S4 



•-.!-- 



•2100 
•2103 



o to 25 



to 25 



7 Dys. 



24 Hrs. 




INCHES HEAD OF WATER VACUUM 



0to 1 



24 Hrs. 



Oto 2 



'i -o 4 
Oto 4 



24 Hrs. 



7 Dys. 
24 Hrs. 




i -•» '< ■> .it l l 





5 \ 






• and •• Asterisks refer to List Prices, see page 76. 






■■I 
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i' hart 
No. 



138 



53 
•2105 



•2102 



2101 



4602 



2179 



'2171 



8-INCH CHAR1 
INCHES HEAD OF MATER VACUUI 

Used with Models 11, 12, 10 and 15 

See Pages 7»i and 77 for List Prices and Directions for Ordering) 



Total Range 


to 


5 


to 
to 


6 
6 



Oto 8 



Oto 12 



to 35 



Oto 60 



to 120 



One 
Rev. of 

• 'Mart 



24 Hrs. 



24 Hrs. 
12 Hrs 



24 Hrs. 



24 H 



24 Hrs. 



24 Hrs. 



24 Hrs. 



Specimen Sections of Charts 
Graduations in Inches Head of Water Vacuum 




l\» •-" ^ 








£ £ % * S % % % 

1 



l 










2 



tn 



r L 'U^V* 



2155 



FEET HEAD OF WAT 



UUM 



to 35 



24 Hrs. 



\ T \ 




INCHES HEAD OF MERCURY VACUUM 



•2176 


Oto 10 
Oto 10 


2120 

93 

2198 


to 30 
Oto 30 
to 80 


2348 


to 30 

Reversed) 



7Dys. 
24 Hrs. 



7 Dys. 
24 II 
1 Hr. 



8 Hrs. 







a . jo ■> i' q 

"~\ A t 



25 




MI LEI MET 



• • 



2 1 1 9 



to 60 

Millimeters 



SAD OF WATER VACUUI 



L'O \ :io 

M 



'24 Hrs 





• and •• A refer to List P rites, see page 76. 



. 



■ 









3 




L. 



ionis 






BINOCH 



>/", 



r tTB 



' 



BIN 



a3 



r^* 






BINDER 
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8-INCH CHARTS 
MILLIMETERS HEAD OF WATER VACUU! 

Used with Models 11. 12, 10 ...mI "» 

(See Pages T6 and 77 for List Prices and Direetaons for Ordering) 




Chart 
No. 



Total Range 



Ooe 
Rev. of 

Chart 



Specimen Sections of C harts 
Graduations in Millimeters Head of Water \acuum 



'2393 



2273 



to 300 

Millimeters 



to 750 

Millimeters 



24 Hrs 



VUUUUil 






24 Hrs 



\ \ i. i & & %'** 

© © <s © 




\ \ \ \ 



-© S 



UUl I 



CENTIMETERS HEAD OF WATER VACUUM 



2144 



2053 



Oto 50 
Centimeters 



to 100 
Centimeters 



24 Hrs. 




o 1:» -'» -V' MUUl 




24 Hrs. 



10. 



Si Mill A 





CENTIMETERS HEAD OF MERCl RY VACUUM 



22!':. 




24 Hrs. 




20 :to to 







POINDS 



Combination Vacuum And Pressure 

SQUARE INCH VACUUM AND POUNDS 
PER SQUARE INCH PRESSURE 



4619 
2013 



22W 



15 V. to 40 P. 
15 V. to 40 P. 



15 V. to 50 P 



7Dys. 
24 Hrs. 



24 Hrs, 




o ■'> 10 l.> 20 -.'.J, ;tu .). 



2279 



lOV.to 60 P. 



7Dys. 



• • 



4»;m 



58 



5 V. to 100P 



15 V. to 200 P 
Reversed 



24 Hrs. 




te h 



I 






> *+ o> c-» © r, i.-d 



gym 

\ 1 




24 Hrs. 



i 




\ T 



OUNCES VACUUM AND OUNCES PRESSURE 



'2'>*»7 



4V.to 10 P. 



24 Hrs. 




m 



•2317 



16 V. to 16 P. 



24 Hrs. 




M\ \\ \\ \\ 

S\ J-\iT- \*»\lV 




1 I I 1 



TTT 




* and •• Asterisk refers to List Prices, see page '■ 



lN (HE 



Chirt 






2098 



(606 



2009 












. 



1*0 



• • 



930MI8 
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! 



INC 



Chart 
No. 



7d 



4708 

2045* 



2098 
2236 



4606 



47 

2009 

2014 



13 



4671 



54 



• •• 















220. _ ) 



• • 



22or* 



8-INCH CHAR 
Combination Pressure and Vacuum 

MERCURY VACUUM AND POUNDS 

Used with Models 11, 12, 10 and 15 

(See Pages 7(> and 77 for List Prices and Directions for Ordering) 



KE 



Total Range 



15" M. V. 

to 5 Lbs P 



30" M. V. 
to 6 Lbs, P. 



15 ■' M. V. 
to 10 Lbs. P 



;0 M. V. 

to 15 Lbs. P. 



30" M. V. 
to 15 Lbs. P 



M. V. 
to 30 Lbs. P 



:>n M.V. 
to 50 Lbs. P, 



,ii M. V. 
to 50 Lbs. p. 

Reversed 



30" M- V. 
to 100 Lbs. P. 



M.\ 
to 160 Lbs. P. 



30" M- V. 
to 260 Lbs. P 



10 M. \ 
to 300 Lbs. P 



■:n M. V*. 
to 400 Lbs. P 



One 
Rev. of 

Chan 



24 Hrs. 



7 Dvs. 
24 Hrs. 



7 Dys. 
24 Hrs. 



7 Dys. 



7 Dys. 

24 Hrs. 
12 Hrs. 



24 Hrs. 



7 Dys. 



24 Hrs. 



24 Hrs. 



24 Hrs. 



24 Mrs. 



24 Hrs. 



24 Hi 



♦• Asterisks refer to List Price , see page 76. 



Specimen Sections of Charts 
Graduations in Inches Mercury Vacuum and Pounds per 

Square Inch Pressure 




10 :j \__J L \ \ 

•ill r~ 



z ;; 





> -art 



mi 



■• i» — * 




*> to S Sift I 





-"\ \ \ \ \ \ -* ^ ~ X .v \ 
\ \ YA i; *> = ii i- -. % >- 






A I 



- ■ 




4_\- - L_v . 1 . 











. 
















2 

2 

•3 



s 

















W BINl>CR 
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8-INCH CHARTS 

Combination Pressure and Vacuum 

JS HEAD OF WATER VACUUM AND INCHES 

lAD OF WATER PRESSURE 








Chart 
No. 



♦2217 



- * 



4711 



*• 



2:>;j 



» ♦ 



2334 



••lid,;] 
••2082 



*2049 



•2061 

•JII.V- 



'2112 
►22 



•2115 






2159 



Used with Models 11, 12, 10 and l.> 

(See Pages 76 and 77 for List Prices and Directions for Orderin 



Total Range 



2H"V. toM •' 



l V. to P. 
Graduati 
in Tenths 

V. to ' _," P 
Graduated 
in Tenths 

l V.to IP. 

Graduated 
in Hundredths 



l"V.to 2 P. 
l"V.to J P. 



3"\ .to 3 P. 



i V.to i r. 
i V.to 4" P. 



6"\ i; p 

irv.io i,f 



I V.to 10" P. 



10" V .to Li 'P 



- ■ !' 



One 
.. of 

i hart 



24 Hrs. 



24 Hrs. 



24 Hrs. 



24 Hr-. 



H 
1 Hr. 



24 Hi 



7D-. 
24 Hrs. 



24 Hrs. 
1 Hr. 



21 Hrs. 



24 Hrs. 



2 1 Hrs. 



Specimen Sections of Charts 
Graduations in Inches Head ol Water Vacuum and Inches Head 

of Water Pressure 




\ ., •> i Q 1 o 





H 50 2.; o 

















00 



FEET 



- 









MI 















♦<f B 1 






v.to 20 r 



24 Hrs 



' and ' Asterisks refer to List Prio e page 76. 
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8- 



CHARTS 



Combination Pressure and Vacuum 
INCHES HEAD OF WATER VACUUM AND INCHES 

HEAD OF WATEB PRESSURE 



Used with Models 11, 12, 10 and 45 

See Pages 76 and 77 for List Prices and Directions for Ordering 



Chart 

No. 



4»; 



Total Rangr 



V.to 25 IV 



One 
Rev. of 

* hart 



24 Hrs. 



Specimen Sections of Charts 
Graduations in Inches Head of Water Vacuum and Inches 

Head of Water Pressure 



• •>•)■•> 



•»•)•)(( 



15" V.to l" 1' 



24 Hrs. 










V 



24 Hrs. 



L.^^ g * ^1-L V I 



FEET 



HEAD OF WATER VACUUM AND FEET HEAD 

OF WATER PRESSURE 



• • 



2365 



24' V.ioJOO'P- 



2 4 Hrs. 




5" -» O 

e s« a 



Till" 




. •■> 



.. 



20' V. to 400' P. 



24 Hrs. 



\ \ u 



G "1 




• • 



2361 



24' V.to 70 I P. 



24 Hrs. 



i ± i \ 

mmmm % 

^ \ ± « U I ), \ 
£*« V %'% % % % S. 

T \ I 1 r — * 



MILLIMETERS HEAD OF WATER VACUUM AND 

MILLIMETERS PRESSURE 



►•212 



25 V.to 25 P. 



24 H 



•2247 



•21 



'2277 



2224 



50 V. i" 50 P- 



100 V. to lf)f)P. 



150 V. to loll P- 



300 V.to 300 P. 



24 Hrs. 



24 Hrs. 




24 Hrs. 




24 Hrs. 



-T =-* g * ^ ^ C ^ C 

"\ \ \ \ 
t — \ i . . x — \ 

\ \ \ \ 






• and • ' Asterisks refer to Lists, see page 76. 
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^H 



^_ 



—^^^™ 



■■■^^■^^■■■B 
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cj BINDC 
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W3flN|f 



NDfcR 
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8-INCH CH 

Combination Pressure and Vacuum 

CENTIMETERS MERCURY VACUUM AND 
CENTIMETERS MERCURY PRESSURE 

Used with Models 11, 12, 40 and 45 

(See Pages 76 and 77 for List Prices and Directions for Ordering) 



Chart 
No. 



Total Range 



One 

Rev. of 

Chart 



Specimen Sections of Charts 
Graduations in Centimeters Mercury Vacuum and Pressure 



2012 



75 V. to 75 P. 



24 Hrs. 




WY b 




Pressure for Ammonia 
POUNDS PER SQUARE INCH PRESSURE 



••;!. 



•48 



to 46 Lbs. 



to 410 Lbs. 



24 Hrs. 




24 Hrs. 



Combination Vacuum and Pressure for Ammonia 

POUNDS PER SQUARE INCH VACUUM AND POUNDS 

PER SQUARE INCH PRESSURE 



** 



_•<,<)-. 



** 



2122 



1 5 Lbs V. to 
40 Lbs. P. 



15 Lbs. V. to 
300 Lbs. P. 



24 Hrs 




24 Hrs. 



diwDie. Many others can be furnished on request. 

FEET HEAD OF WATER PRESSURE 

For Loss of Head Gauge 



* • 



2900 



Asterisks refer to List Prices, 



see page 76. 
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J 










«■■? 










i- 














* -~-tTj 


9 






/^ 



« 



fc.fl 



10R.W. 






• • 



7 



** 



*v//U 






•waoi 



f 



Oh 



v 



•tfA* 



■\* 



o> 



C.VL 



* v 



^J PATENTfO Vj/, 

r< ^ FEB. «. 1894 ^^ , 

£p FOUNDS PER SQUARE INCH <J 



Chart 



1303 



-^t-^r 



Sj THt OmfTOL COMPACT 

*V^ W*TE"»U«*. CONN. *J 



' ' 1 


-J r 





-' 



la 



'# 









i j 



101) 


















f 



/ 






A 



/ 



K 



</* 







i 




FuU-si* reproduction, of ..inch chore, rith specimen record. The instrument is ^**>"' ^ 
o( an Electric Light Stotion. and the record shows the bote steam pressure for .4 hours. 



PWDHW .mil Mi'iu 






. 






^B 










mmm 



mmmmmmm^Km 
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■ 



6-INCH ('II AIM'S— FOB 



It ES 



:<Xff 



ClONIi 



OK« 



«3<lN|f 



NPE* 



I s«*<l only with Mn<l«"l 17 

(See Page- 76 an. J 77 for List Prices and Direction for Ordering 



l hi 



Total Hange 



On- 

i 



•iL'oi o to 6 Pounds per Square Inch Pressure 24 Hours 



Oto 10 Pom, 1 per Square Inch Presau 24 Hours 




ll 
32 

08 
16 

10 



to ' . Pounds per Squ..:-. I j..-n j'r.-sMjn- 

" ' 'Pou Square Inch Pressure 

to LOO P la per i In. f ;re 

" '" |M " ' quare Inch Pr, sure 

to LOO Pou n [rich r ire 

to i iO Po mdapi r , . tn [m I Pr< 

I iO Poundf 1 1 inch i ire 



to 200 Pounds per Square Inch Pi ,re 
to 200 Poun-: Square Inch Pressure 



7 Da 
24 ii luw 

I lay a 
L' 1 II.' 

ii Ho 

7 I. lya 
Hours 



7 D 
24 Hours 



17 Oto 250 Pound luarelnchPr. m 24 Houra 



•3219 Oto l6o quare Inch Pressure 7 Days 



3201 o to 2 Inches Head of Water Pressure 24 H 



our | 



02 ° t0 4 1" Head of Water Pressure 



24 H.-urs 



•3220 o to 6 Inches Head of Water Presau 



re 24 Ho- 



"^ ° to 8 ' lM> Head of Water Pressure 
•3214 Oto 24 In, ft d 01 V r Pressure 



7 Days 



84 Hours 



'•■> oto 40 inches Head of Water Pressu 
11 Oto L2 Pes! Head of Water Pressu 



re 24 Hours 



re 24 Hours 



3228 to 1500 Fe*t Head of Water Pressur, 
• and •• Asterisks refer to List Price 



24 Hours 



"'Page 76. 
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I I 




r \ \ \ \ \ 
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6-INCH CIIAKTS— FOB VACUUM 

Used only with Model 17 

(See Pages 76 and 77 for List Prices and Directions for Ordering) 



No. 



Total Range 



Rev. of 

Chart 



Sptcimen Sf< of Charts 



• • 



3209 



to 1 Inch Head of Water Vacuum 



24 Hours 



•322 to 4 Inches Head of Water Vacuum 



24 Hours 



24 to 6 Inches Head of Water Vacuum 



24 Hours 



32 



to 8 Inches Head of Water Vacuum 24 Hours 



27 to 40 Inches Head of Water Vacuum 24 Hours 



D7 






to 25 Inches Head of Mercury Vacuum 24 Hours 



to 30 Inches Head of Mercury Vacuum 24 Hours 




6-INCH CHARTS— COMBIN 

VACUUM 

Used only with Model 17 
(See Pages 76 and 77 for List Prices and Directions for Ordering) 




•• 



3231 1 Inch Water Vacuum to 1 Inch Water 

Pressure Graduated in Hundredth 



One 
Rev. of 

' hurt 



24 Hours 



ciraen S«et ions of Chans 




4 Inches Water Vacuum to 4 Inches Water 

Pressure 



24 Hours 








122 9 Inches Head of Mercury Vacuum to 8 Inches 24 Hours 

Mercury Pressure 

13 4 Pounds Vacuum to 4 Pounds Pressure 24 Hours 



32 1 J 



3215 



an 



15 Pounds Vacuum to 15 Pounds Pressure 24 Hours 



1 ;> Pounds Vacuum to 10 Pounds Pressure 24 Hours 




C ^ g-^'O t l Z • 




I 



,1 m Asterisks refer to Lifll Prices. Bee PageT'i. 
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10-1M II CHARTS 



PRESSU 

Used with Models (>1 and 11 

<See I'n-t > Tii and 77 for List Pr ices and D irections for Ordering! 



N 



Km 



of 

i hart 



•1001610 to 6 In. Head of -J4 Hrs. 
Wuler Pre--ure 



•10017 to 12 In. Head of 24 Hrs 
Water Pre^ure 



•10010 to 15 Lbs. per J4 Hr- 
Sq. In. Pressure 



10004 Oto 25 Lbs. per J 4 Hrs. 
Sq. In. Pressure 



liiiiDT oto 60 Lbs. per 24 Hrs 
,. In. Pre-ure 



10(m>u it to 100 L er 24 Hrs. 

Sq. In Pr. -ire 



10005 oto 150 i per 24 Hrs 
Sq. In. Pressure 



inii(i!» i) to 200 Lbs. per 
Sq. in : ire 

10000 Oto 200 I i"' r 
Si|. In. Pressure 



10001 0to250 Lbs per 24 Hra 
Sq. In. I' ire 



lOi.i;, 0to300 LI - ! ,lrs - 

,. in. Pressure 



Specimen Sections o( Charts 




► Asterisk refers to List Prices, see Page 76. 
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10-INCH CHARTS— FOB PRESSURES 

Used with Models 61 and 11 

See Pages 76 and 77 for List Prices and Directions for Ordering) 



( bar! 

No. 



K. .:<.••■ 



One 

Rev. of 
Chan 



Specimen Sections of Charts 



o to 350 Lbs. per 



1(1(11*' """w^'s.per ... tt 
1Wl ~ Sq. In. Pressure ~ 4 Hrs - 



10014 <J to 500 Lbs. per H 

Sq. In. Pressure 



>00!« °'°-l F '""i°f 24 Hr.-. 



\\ ater Pressure 



>°°» •SJSIfiSf 24 Hr, 



Water Pressure 










10- 




CHARTS-FOB VACUUM 

Used with Models <>1 and 11 



10003 ° to 30 Inches Head „ , „ 
wwi of .Mercury Vacuum 24 Hrs - 




10-INCH 



CHUMS FOB COMBINAT 

AND VACUUM 

Used with Models r.l : ,„d U 



N PBKSSUBE 



30 Ins. Mercury 
1000b \acuum to 15 Lbs. 
Pressure 



2.5 Ins. Water 

1000 " • 'Inches 24 Ii 

\\ ater Pressure 



•Asterisk refers to List P, see Page 
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Full-size specimen section 



of 8-inch chart, as used with the Round Form Models 61 and 41 Gauges. 
illustrated on pages 16 and 26- 
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-. 



8-INCH CHAKTS-FOR 1'RESSIRES 

Us«cl with .Models 61 and 11 

<ee Pages 76 and 77 for List Prices and Directions for Ordering 



Chart 

o. 



vol- 



8014 



v.,l> 



..Mix 



SOOT 



:,ge 



to 6 Lbs. per Sq. In. 
P: re 



to 10 Lbs. per Sq. In. 
Pressure 



to 80 Lbs. per Sq. In. 
Pressure 



to 100 Lbs. per Sq. In. 

P: re 



-"".. to 20(i Li-. •). In. 

Pressure 



"101 to 250 I Sq. In. 

Pressure 



One 

. . or 

art 



7Dys 



24 Hrs 



*020 to 25 Lbs. per Sq. In. _'l Hrs 

Pressure 



to 50 Lb-. per Sq. In. 24 Hrs. 
Pressure 



24 Hr< 



24 Hrs 



-nun to 150 Lbs. per Sq. In. I II' ■ 

Pressure 



24 Hrs 



Ji Hrs 



to 300 Lbs. per Sq. In. I )ys. 

Pressure 
8016 to 300 Lbs. per Sq. In. J I Mrs. 

Pressure 



8004 to 360 Lbs. per Sq. In. 

Pres-un- 



8006 to 2000 Lbs. per Sq. In. J 1 Hrs. 

'e 



As- i Price, see Par 









cimen Sections of Charts 






aotf 
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8-IMII CHARTS— FOB PRESSURES 

Used with Models (>1 ami 11 

Sw i 7(> and 77 for List Prices and Directions for Ordering) 




< me 
Rev. of 



S[ mm- m ii'ii Seel ;<>ns of Chart - 



••8019| to 4000 Lbs per Sq. In. 24 Hrs. 

Pressure 



BO10 



•8009 



to IT Atmosphei _'4 Hrs. 

Pressure 



ii to 36 Oz. perSq. In. I Dys. 

Pressure 
ii to 36 Oz. per Sq. In. 24 Hr>. 

Pressure 



•8021 ' to 10 Ins. Head of Water 24 Hrs 

Pressure 



8011 



to 30 Ins. Head of Water 24 Hrs 
Pressure 






to 60 Ins. Head of Water 24 Hrs 
Pressure 




8-INCH CHARTS— FOR VACUUI 

Used with Models 61 and 11 



8005 0to30 Inches Head of 24 H re , 
Mercury \ a< uum 



- 




* V \ 






— W 


__l 




VU44±r 






1 


ir>4. 





so 



8- 



CIIARTS— FOR COMBINATION PRESSURE 

AND VACUUM 

Used with Models (>1 and 11 



12 30 Ins. Mercury Vacuum 24 Hrs. 
to 15 Pounds Pressure 



8017 30 l us. Mer.ury Vacuum 24 Hrs. 
to fin Pounds Pressure 



8015 6 Ins. Head of \\ ater 24 Hrs. 

Vacuum to ii Ins II«-:i<l of 

Water Pr essure 

• and •• Asterisks refer to List Prices, see Page 76. 
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LIST PRICES— BRISTOL'S RECORDING PR 

AND VACUUM GAUGES 



MODEL No. 11 

Original Form Case, Black Enamel Finish. Shown 
on page 12 



$61.00 

*66.00 

"71.00 

* • •76.00 

•••Wl.d.i 



MODEL No. 12 

Portable Form Case, Wood Finish. Shown on 
page 18. 



66.00 

♦71.00 

"76.00 

•••81.00 

••••Minn 



MODEL No. 16 

Portable Form Case, Wood Finish. Shown on 
page 18. . 



MODEL No. 40 

M"i>ture-Proof Case, 
Shown on Page 1 1 



Black Enamel Finish 



MODEL No. 41 

R on n page r '", ' ""' BlaCk E " :i " H ' 1 RnWl - Shown 



MODEL No. 45 

'V::;T;!, ) n' (aM,HIa, ' kEnamelFimsh - Sh °™ 



66.00 

•71.00 
"70. (Ml 

•"M.OO 
'•'•86.00 



MODEL No. 47 

Eccentric Form Case. Black Enamel Finish 
Shown on page 1 lni 



84.00 

* '94.00 

•"«»!>. no 

••••10.1.IMI 




RO on n pie° le. ^ BUck EnatteI Knl8h - 



Shown 



S£:: ;--,,. use this ,Lv 

hstu.t i„„ a . . a8teri8ks before it. use thio ii„. _.• 



44.00 

•49.00 

'•54.00 



$44.00 

•49.00 

•'54.00 



•• {J chart a, , ^ (..,££&£ "£? il '- U8e this ,ist P^ce. 

• chart a, edhwtbM, " f'"' "• -^ "price. 

All Above Prices are P. O. B. Waterbury, Conn 



$50.00 

•55.00 

"60.00 

"•65.00 

•♦••7m. iiii 



55.00 

•60.00 

"65.00 

"•70.00 

•"•75.00 



55.00 

'60.00 

••65.00 

'•■', 

7,00 



39.00 

'44.00 

"49.00 



72.00 

'77.00 

"82.00 

•••87.(10 

""92.00 



39.00 

'44.00 

"49.00 









'- 1 10-Inch Chart* Inch Charts 6-Inch Charta 



.00 

'44.00 
"49.00 



;.00 
38.00 






■> 
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FINISH ( 




NEC 




Frc 




RAN 












( 




SIZE OF 








rlAR- 




1 


- 


I 

CllH 






talog 1007 



THK BRISTOL COMPANY, WATEIMU'RY. (OXX., U. S. A. 



Page 77 






SHIPPING WEIGHTS— BRISTOL'S RECORDING 

PRESSURE AND VACUUM GALG 









N 


12-Inch 


1'uckagt* I >imon.sion 

in [nel 
2:5 i 17 x 9 

16 x 13 x S 


Net 
Welghl 

21 Lbs. 
14 " 


lir«i-< WVifcht 
DOMESTIC 


Groea U.-i^Iu 
EXPORT 


11 


35 Lbs. 
25 " 


38 Lbs. 
27 " 


112 


12 

a 


II 


29 x 20 x 12 
23 x 17 x 9 


17 
12 


• 1 

• « 


45 

35 


• • 


48 
37 


id 

14 


in 


6 


• ■ 


16 x 18 x 9 


10 


• • 


22 


CI 


24 


1 « 


40 


12 

6 


• • 

• • 

• • 


29 x 20 x L2 
23 x 17 x 9 
23 x 17 x 9 


40 
29 
25 


• • 


65 
50 

45 


14 

n 

tfl 


70 
55 
50 


• ■ 
II 
II 


41 


10 

a 


■ • 


29 x 20 x 12 
16 x 13 x - 


18 
13 


it 

• • 


35 
25 


• • 

- . 


38 

27 


4 4 
1 • 


45 


12 

8 


• • 


29 x 20 x 12 

■2 1 x 17 x 9 


41 


•• 

•• 


Til 
55 


II 


71 
59 


• » 


47 


6 


II 


16 x 13 x 8 


9 


* * 


21 


• > 


24 


<< 


61 


10 
B 


• • 


2:1 x 17 x 9 
16 x 13 x 8 


11 
9 


II 


32 
22 


II 

it 


35 

25 


• • 
CI 


25 






22 x 14 x 12 


30 


• • 


55 


II 


1 60 


• 1 



DETAILS FOR ORDERING BRISTOL'S RECORDING 

PRESSURE AND VACUUM GAUGES 

1. MODEL NUMBER .Model 11- 12, 16. 25, 40. 41. 45. 47 and 61.) 

2. FINISH OF CASE (if other than standard. 

3. CONNECTIONS front or back connection.) . 

Front connection is standard and will be furnished unless otherwise specified, 

4. RANGE . .. 

Maximum and minimum pressure or vacuum; also average working pressure or 

vacuum which will he required to record. Specify the unit of measurement 
desire. 1. i. <.. inches, feet. etc. 

:>. SIZE OF CHART 

12-inch, 10-inch, 8-inch, 6-inch diameter round chart. 

»' ( H A.RT NUM BE 1 ' 

' ( Jive chart number, if listed. In case chart required is not listed, give details as 
per items Nos. 4 and 5. Special charts can be furnished graduated to order. 
Prices quoted on request. 
7 CLOCK OR REVOLUTION OF CHART . 

Round Chart. 24-hour or 7-day are standard. Faster speeds can be furnished 

Strm Ch-uTTlurk speed 1 inch per hour standard. Can be adjusted for 3 inches 
and 6 m.hes per hour; also 1 inch, 3 inches and 6 inches per minute. 

8 * W< ' RK Stete the aSSolffor which gauge * to be used and any unusual conditions in 

onnec- u n with the installation. [f ga* o be applied where it , Wll be sub- 

jected to the attack of corrosive vapors or liquids, etc., this should be stated, so 
that special seals or other devices may be provided ior its protection.) 

TELEGRAPHIC ORDERS 

In ordering regularly listed Bristol Recording Gauges to be furnished with standard 
finishes it is satsifactory to specify more briefly as follows: mitmrfr 

1 MODEL NUMBER (2) CHART NUMBER 






: ? x 



m 

"T3 



I 



'I 



P 



^v 






' 




ci BINOC 



Page 78 BRISTOL'S RECORDING PRESSURE AND VACUUM (iAUGES Catalog 1007 









RISTOLS 

• to a & *>*t o"'Cc 



«3<1NI 







RECORDING LIQUID LEVEL GAUGE 




1,1 automatically record ihe depth of 

' A;ir, ' r <"' «•;'"■.• liquids in tank-, reservoii 

^^•^'•als.spvc.rs^bays, tail races; also 
to determine the depth and rate of flow of 
;va;;r <»ver weirs and volume liquids in 
tanks is Jfoe purpose of Bristol's Recording 

Liquid Level Gauges. 

The equipment includes a recording ores- 
sure gauge instrument connected by flexible 

capillary tubing to a sensitive bulb, which 
mmersed in .the liquid, the level o wheh 

S '"' '■ , "'"-' i «'« l - The bulb ccntai,,. a dia- 

Bj™» "-' which the pressure of t 
Th lst i, " ! - The system is air filled 
™ d .tne pressure ire transmitted through tl 
capillarytubing to the instrument uh, 

are recorded m units of feet , inches oToth 

measuren, e(| or oUier 

rhe n rding instrument can be installed 

Y l ' 1 >VT u ' m, " n1 ,ocat »on eitLraboveor 
elow the bulb level. Because air is the ton£ 

^^med^thereisnodanj , £™ 
M,,,! ^ ^e operation of tfie instrS 
^fected by any ordinary tempeS 
Mie complete re. ing liquid E 
sentinel the mrtrmJ^ag 



. 







tubing: bulb, bra. for holding bulb, and 
chain ^r suspending bulb. All illustrated 
» *.*■ 1"-"- ;n tandard length ofcon- 
u.tmg tube is twenty-five feet, but can 
be furnished in onger lengths as required, 
il™ ? s alw ays supplied in lengths 
three feet longer than the ran,, of the 
instrument. 

fir^°1 el i 1, with stan dard black enamel 
' .'I, % ^..^trument illustrated here. 
(aits 12 inches and 8 inches in diamel 
can be used with this model. See list of 
charts on page 80. 

If instrument is to be installed where it 
be exposed ... very dam,, atmosphei 
nd t'ons, or excessive dust, the Moistun 
Prool and Dust-p :i> , Model Al) \ 

8KH? ded ' i See i^tration on , 

as Model 11 and same charts L2 inches and 
8 inches u diameter. 

Strip Chart Recording Liquid Level 
uge Model 25, r;in he fundied for all 
ranges. This is similar to Pressure Gaue 

mentshown on page 28. Details al 

pines on request. 
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i, / ij • , i i/ ,r,iin.r i i. .null Pvi-1 G auees were installed for this service many disputes arose between the 
Before S^l^S^vSk^SS^^^tam claimed that he could not "scoop" enough water 

l0C Z°J£ boi£ Sire wa7nST, -ter in the ta, ad -he latter claimed the ttouble was 

f<» ta» „. The water level gauges placed the reeponsibihty. 
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v BIN 



l'-»b 



INDCR c L 



INOC 



CIIA1MS US 




Art 

No. 



WITH LIQl'ID LEVEL 
MODELS 11 AND 40 
INCHES HEAD OF WATER 



(■AI'CiES 



12-INCB (II AIMS 



8-INCH ( HARTS 



Chart Scale 
id Inches 



Total Range Each e Rev. 

in [ncl °r> of Chart 



irt 
No. 



Chart 
m Incl 



Total Range Each 

in Inches Graduate hart 



^94 


—2 to 


+2 


to 


4 


1 10-In. 24 I Irs. 


"857 


to 


4 


to 


4 


1 10-In. 


7 Dys 


••895 


—1 to 


+4 


to 


5 


1 10-In. 24 Hrs. 


••858 


to 


4 


!■> 


4 


1 10-In. 


24 Hrs 


♦•896 


Oto 


5 


to 


5 


1 10-In. 7 Day 


••859 


to 








b 


1 10-In. 


24 Hxs 


1 599 


to 


6 


t<> 


1 


1 10-In. 24 Hrs. 


•*860 


to 


6 


Oto 


6 


1 10-In. 


24 Hrs 


5! 


Oto 




Oto 


- 


1 5-1 n. 7 Day: 


• *86 1 


—2 to 


+ 1 


Oto 


6 


1 10-In. 


21 Hrs 


■ 


to 


8 


to 


- 


1 In. -2 1 Hrs. 


•866 


to 


8 


Oto 


8 


1 5-In. 


71 


J19 


2 to 


12 


to 


in 


1 10-In. 24 Hrs. 


•868 


to 


8 


Oto 


8 


1 5-In. 


2 1 Hrs 


1- 


Oto 


12 


to 


L2 


1 5-In. 7 Days 


•872 


to 


12 


ii 


12 


1 5-In. 24 Hr< 


180 1 


Oto 


12 


to 


12 


1 5-In 24 Hrs. 


•87 1 


4 to +10 


Oto 


14 


1 4-In. 


2 1 Hrs 


•1801 


- 4 to 


+ " 


Oto 


12 


1 5-In 7 Day- 


•875 


to 


15 


Oto 


15 


1 2-In. 


7 Dys 


•IT- 


Oto 


20 


to 


20 


1 5-In. T Day- 


•878 


—8 to +12 


(I to 


20 


2-ln. 


24 Hrs 


055 


to 


20 


to 


20 


1 5-In. 24 Hrs. 


"1884 


n to 




Oto 


25 


1-In. 


2 1 Hrs 


♦1855 


1- to 


6 


to 


24 


1 2-In. 7 I I 


•806 


—20 to 


+5 


Oto 




1-In. 


2 1 Hrs 


♦1806 


6 to 


+24 


to 


10 


1 4-In 24 IF 


*1889 


Oto 


30 


Oto 


80 


1-In. 


24 Hrs 


I8i 


Oto 


80 


to 




1-In. 7 Days 


•882 


— 15 to 


Oto 


30 


1-In. 


24 Hrs 


"1808 


• 1 to 


40 


to 


10 


1 2-In. T 1 ■ 


•884 


Oto 


35 


Oto 


35 


1-In. 


24 Hrs 


,.,,■■ 


Oto 


in 


to 


111 


1-In. 24 Hrs. 


•883 


to 


36 


Oto 


36 


1-In. 


7 Dys 


•1811 


«i i„ 


:,n 


to 


50 


1-In, 24 Hrs. 


•887 


Oto 


50 


Oto 




1-In. 


1 Hrs 


*1M ; 


Oto 


75 


Oto 


75 


1-In. 7 Dav- 


•888 


—15 to in 


Oto 


- — 


1-In. 


24 Hrs 


•1811 


Oto 


75 


to 




1-In. 24 Hrs. 


•889 


Oto 


-in 


Oto 


60 


1-In. 24 Hrs 


•816 


24 to 


+72 


to 


96 


2-In. 7 I i 


•890 


Oto 




Oto 


75 


2-In. 24 IF 


•181 6 


Oto 


1 2 B 


to 1 2 8 


2-In. 24 Hr 


HI 


to 


110 


Oto 110 


2-In. 


_1 Hrs 


►1891 


II to 


144 


Oto 


144 


2-In. 24 Hrs. 


•877 


to 


12(1 


ii to 120 


2-In. 


24 Hrs 


►1817 


Oto 


150 


to 150 


2-In. : Days 

















1. a 

FIN1: 



<IZE 



6. CH.J 



i . i » i 



B «SV 









u BIND 

NIB 



DC* 



■■ 



B1NDC 









aaONi 



FEET HEAD OF WATER 



12-INCB < II ARTS 



art 


Chan Seal© 


T..' 


Each 


No 


m Feet 
to .5 


in Ft-. 


■ 'tuatior 


►1876 


to .5 


.005-Ft. 


•851 


Oto 1 


Oto 1 


.02-Ft. 


•1838 


Oto 2.5 


to 


.1-Ft. 


•1831 


to 5 


Oto 5 


1 10-Ft. 


*8 


-A to +1 


Oto 5 


1 10-Ft. 


•831 


4 to 1 


ii \,, 


1 10-Ft. 


21 


Oto 6 


to 


1 6-Ft. 


•18 


Oto 7 


llto 7 


1 lo-Ft. 


•82" 


Oto 8 


to 8 


1 10-Ft. 


♦81- 


2 to +6 


Oto 8 


1 6-Ft. 


•817 


to +7 


Oto 10 


1 5-Ft. 


'1897 


Oto 10 


Oto in 


1 5-Ft. 


D 


-6 to +6 


Oto 12 


1 5-Ft. 




-6 to +6 


to 1 2 


1 5-Ft. 




to 12 


Oto 12 


1/ 6-Ft. 


17 


Oto 12 


to 1 2 


1 6-Ft. 


•181 


to 13 


to 13 


1 5-Ft. 


•1848 


to ' 


Oto 15 


1 5-Ft. 


•18 


+ 17 


Oi 


1 5-Ft. 


•840 


Oto 20 


01 


1 5 1 




•o 25 


to 


1 2 


89 


0i 


Oto 


1 2-Ft. 


;o 


to 50 


Oto 50 


1-Ft. 


• 


>.00 Extra Li 






* c 


.00 Extra List. 







S-INC II CUAKTS 



One Rev. ('hart 

-if Chart No. 



Chart 
m Feet 



Each On< B 

in Feet G-aduation of Chan 



24 Hrs. 


♦5003 


Oto 


3 


Oto 


1 10-] 


24 Hrs. 


i Dvs. 


•5009 


-2 to 


+2 


Oto 4 


1 10-Ft. 


7 Days 


2 1 Hrs. 


•5013 


-2 to 


+2 


Oto i 


l 10-Ft. 


24 Hr-. 


7 D > 


1847 


to 


5 


to 5 


l ln-1 ■ 


7 Days 


7 Dys. 


*1869 


to 


5 


to 5 


1 K»-Ft. 


24 Hrs. 


21 Hrs. 


•1852 


to 


6 


to 6 


1 4-Ft 


24 Hrs. 


24 Hrs. 


•814 


Oto 


8 


o to 


1 5-Ft. 


24 Hrs, 


7 Dys. 


346 


to 


10 


Ot.) lo 


1 5-Ft. 


24 Hrs, 


24 Hrs. 


1 5 


1 5 to 


25 


Oto lo 


1 5-Ft. 


24 Hrs. 


21 Hrs. 


►1870 


Oto 


12 


tO 12 


1 5-Ft. 


24 Hrs. 


7 Dys. 


-12 


Oto 


L5 


t.. 15 


1 5-Ft. 


7 Days 


2 1 Hi 


1882 


Oto 


15 


to 1 5 


1 5-Ft. 


24 Ii 


Dys. 


1873 


Oto 


16 


Oto L6 


1 2-Ft. 


24 Hrs. 


21 Hi 




Oto 


20 


Oto 20 


1 2-Ft. 


7 I >:i\ 


T I j 


025 


Oto 


20 


Oto 20 


1 2-Ft 


24 H 


24 Hr 


1843 


Oto 


25 


to 2 5 


L-Ft. 


7 1 


24 Hrs. 


80 1 


Oto 




to . 


1-Ft. 


24 Hrs. 


24 Hrs. 


1844 


Oto 


:ii> 


to 30 


1-Ft. 


, Days 


7D\ 


:.n24 


Oto 


30 


to 30 


1-Ft. 


24 Hrs. 


2 1 Hrs. 


1819 


Oto 




Oto 


1 Ft. 


24 Hrs. 


. Dys. 


1892 


1 


40 


to 40 


1-! 


a 


i Dys. 


18 


nto 


80 


Oto 60 


Ft. 


2 1 II 


7D> 


1871 


«i to 


go 


Oto 80 


2-Ft. 


24 11 



'. fU 



5. TU 



9. 



10. 4 












List Prices and Directions for Ord 
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DETAILS FOR ORDERING rristoi/s recording 



LIQUID LEVEL CiAL 









1. MODEL Nl'MBKK Model 11, 40 or 25.) 
FINISH OF CASK if other than standard). 

3. CONNECTIONS (front or back connection.) 

Front Connection is standard and will be furnished unless otherwise specified. 

4. RANGE. 

Maximum and minimum depth of liquid; also average working depth which will be 
required to record. Specify the unit of measurement desired : i. e., inches, feet, etc. 

5. SIZE OF CHART 

12-inch or 8-inch diameter round chart. 

6. CHART NUMBER 

Give chart number, if listed. In case chart required is not listed, give details as 
per items Nos. 4 and 5. Special charts can be furnished graduated to order. 
Prices quoted on request. 

7. ( LOCK OR REVOLUTK >N OF CHART 

Round Chart. 21-hour or 7-day are standard. Faster speeds can be furnished 

when required. 
Strip Chart.— Clock speed 1 inch per hour standard. Can be adjusted for 3 inches 

and 6 inches per hour: a Is. . 1 inch. 3 inches and 6 inches per minute. 

8. TUBING 

Length.— 25 feet is standard length, may be furnished in longer lengths if required. 
Soft Seamless Annealed Copper Tubing is standard. When required for use in 
connection with liquids which attack copper, tubing can be furnished in Lead or 
Soft Seamless Annealed Steel. 

:.. WORKING CONDITIONS 

State the application for which gauge is to be used, and any unusual conditions in 
connection with the installation. 

10. ACCESSORIES 

Specify additional accessories required, such as Micrometer Penarm, Flexible 
Tubing, Seals, Alarm Attachments, etc. 
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>''- 



titf 



ST PRICES 



RR 



^r 



IOI/S RECORDING LIQl'ID LEVEL GAUGES 




f oOlNUf 



I -T 






I P. 1 1 



INSTR1 MI.M SPECIFICATION 

MODEL 11 RECORDING LIQUID LEVEL GAUGE 

Complete with bronze Bulb; 25-foot Soft Annealed Seamless Copper Connec 
ing Tube; Metal Bracket for holding the Bulb, and .hum for suspending 
Bulb, furnished in lengths 3 feet longer than the total range for which instru- 
ment is calibrated 

Same as above, except with 23-foot Soft Annealed Seamless Steel Connecting 
Tube and Iron Bulb 

Same as above, except with 25-foot Lead-Protected Connecting Tube and Lead 
Bulb 

MODEL 40 RECORDING LIQUID LEVEL GAUGE 

Complete with bronze Bulb; 25-foot Soft Annealed Seamless Copper Connect- 
ing Tube; Metal Bracket for holding the Bulb, and chain for suspending 
Bulb, furnished in lengths 3 feet longer than the total range for which instru- 
ment is calibrated ... 

Same as above, except with 25-foot Soft Annealed Seamless Steel Conne 
Tube and Iron Bulb 

Same as above, except with 25-foot Lead-Protected Connecting Tube and Lead 
Bulb 

Additional lengths Soft Annealed Seamless I opper Connecting Tube, per foot . . 
Additional lengths Soft Annealed Seamless Steel Connecting Tube, per foot . . 
Additional lengths of Lead-Protected Connecting Tube, per foot 

A I • Prices F. 0. B. Waterbury, Conn. 



12-Inch 



■.ch 

Ml 



>V.1..M, 



61.00 



<;t;.00 



66.00 
66.00 

.22 
.22 
.44 
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Mudel 



11 



40 



SHIPPING WEIGHTS 



RECORDING LIQITD L 



ih GAI 






Paci ions 




12-Inch 


29 x 20 x 12 


8 • 


23 x 17 x 9 


12 - 


29 x 20 x l'J 


8 " 


23 x 18 x 1" 



29 Lbs. 
22 






DOMK I I' 



50 Lbs. 
40 



Gro ght 

IT 



Lbs. 
15 



* • 



18 
87 


• • 


To 

52 
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ADDITIONAL SUPPL 



CHARTS 

All charts for Bristol's Recording Instru- 
ments are numbered, and t.. avoid delay in 
ery, the Chart Number should be 
ified on all orders for charts. 
The name and address of The Bristol 
Company is printed near the center of all 
Qiiine Bristol's Round Charts and on the 
le of the Strip Charts. Bristol's Recording 
Instruments are guaranteed to be accurate 
only when charts bearing the name of The 
Br I Company arc used. 

LIST PRICES 



Bristol's Round Charts are sold by the 
hundred. When placing orders specify by 
the hundred or multiple thereof. If other- 
wise specified, we reserve the right to change 
to the nearest multiple of 100. Strip Charts 
are sold by the roll 90 and 30 feet in length. 
With each new Round Chart Type Recorder 
are included 100 Charts. With new Strip 
Tvpe Recorder is included one 90-ft. chart 

roll. 



BRISTOL S ROUND CHART. 12-Inch and 10-Inch Diameter. 

Per 100 

Printed in copying ink, per 100 
7-Day. printed in two colors, per 100 
Onion-*kin paper, per 100 
Smoked surface, per 100 
BRISTOL'S ROUND CHART. 8-lnch and 6-Inch Diameter, 

Per 100 

Printed in copying ink. per 100 
7-Day, printed in two colors, per 100 
Onion-skin paper, per 100 

BRISTOL'S STRIP CHART. 

Per Roll 90 feet long 
Per Roll 30 feet long 



SI- 65 
1.90 
2 20 
2.75 
4.40 

.80 

.95 

l.iS 

2.75 

1.10 
.45 



I Mi 



With each Recording Instrument is 
furnished a bottle of Special Recording 
Instrument Ink, a combination ruMn-r 
»pper and glass filler. To obtain satis- 
factory Records use this Special Ink only. 



The standard color of this special ink is 
red, but other colors can be furnished to 
order for use in making records on "onion 
sheets to !"• blue-printed. 



LIST PRICES 

BRISTOL S SPECIAL RECORDING INSTRUMENT INK. 
One-ounce Bottle 
1 wo-ounce Bottle 
Four-ounce Bottle 
Half-pint Bottle 
Pint Bottle 
Qunrl Bottle 

I oMBINATION RUBBER STOPPER AND GLASS FILLER 

FIXATIVE FOR SMOKED CHARTS 

LIST PRICES 

FiMtiv* SoIUtiC Smoked Ch«rti per quart can 

.» Jar for h*in X H-,nch Smoked Churl. 



$ -30 

.45 

.65 

1.10 

1.90 
3.30 

. 11 



> .80 
.30 























CHART HOLDEB 

LIST PRICES 

$2.20 
l i,„,i Hold** r©i B-lneh Round Chart 2J5 

Chart Holder for iMnch Round Chart. 

Whrn ordering Chart Holder, .pecifv whether for W.1I or ,helf uae. 

Al] Pric( , this page are F. 0. B. Waterbury, Conn. 
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TRADE MARK 



BRISTOL'S 

REG. U.S. PAT. OFFICE. 



1MI6 







*33QNIfl 



THE BRISTOL COMPANY 

Main Office and Factory 
WATERBURY, CONN., U. S. A. 



.H30MIB 



NbCff 



* d 



^rxrvn 



«3CNI* 




BOSTON 
Old South Bldg. 



Branch Offices 



NEW YORK 

114 Liberty St. 

CHICAGO 

Monednock Block 



PHILADELPHIA 
Widcner Bldg 



BIRMINGHAM 
Age-Herald 



PITTSBURGH 
Frick Bldg 



DETROIT 
Book Bldg 



ST. LOUIS 
Boatman Bank Bldg 



SAN FRANCISCO 
Rialto Bldg 



THE MOST EXTENSIVE LINE OF RECORDING INSTRUMENTS IN THE WORLD 

PRESSURE AND V \< i 1 M 
Bristol's Recording Pressure an d Vacuum Gauges 

LIQUID I.I v I i 
Bristol'* Recording Water Level Gang' 
Bristol-brrr V Level Gauge for Steam Boilers 



Bristol's Class 1. Recording Thermometers 



TEMPERATURE 



Bristol's CIa« U Recording Thermometers 






Bristol's Temperatur. i 



fir ii i» ■ . i ¥ j- , ,* ^. ?' Class IH - R<*cor r i'"K Thermomet, 

Wm. H. Bristol Indicating and Recording Electric Pyrometers 

HUMIDITY 
Recording Wet and Dry Thermometers 

» i . i- » xt * ELBCTRH irv 

Bristol 9 Recording Wm..ter, Bristol's Recording Ammeter ristoPs Recording Wultmeten 

Wm. h. Bristol Recording MiUi Vo ra Wm, B Bristol Recording Shunt A 

Bristol s Recording I nquency Meter 

TIME 
Bristol's Electric Time Recorders 

MOTION 

Bristol's Mechanical Time Recorders 

EED 
Bristol's Recording Tachometers 



Supplies for Bristol Recording Instruments 
Gaugeboard Clocks Bristol Engine Counters 



MISCELLANEOUS 



Bristol-Durand Radii Averaging Instrument? 
Bristol Revolution Counters Bristo Patent Safer > -crews 



Bristol's Patent Steel Belt Lacing— The Perfect Fastener for All Kinds of Belts 
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RECORDED PRESSURES 






For Closer Regulation in the 
Distribution System 
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N the manufacture and distribution 
of gas there are many places where 
a definite knowledge of pressures is 
valuable. Particularly, in the distri- 
bution Department, the problem ot 
supplying a Steady flow to suburban 
developments, together with a grow- 
ing industrial demand, makes the con- 
sideration of adequate pressures of 
vital importance. 

(£ Bristol's Recording Pressure 
Gauges* as described here, when in- 
stalled at critical points in the distri- 
bution system, furnish a continuous 
and accurate record of pressure vari- 
ation ' ' a complete story of what 
takes place. Such information makes 
it possible to obtain closer regulation, 
in fact pressures can be controlled 
to a point as low as good service will 
permit. 
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12 inch or H i 



Desirable Locations for Installin 
Recording Pressure Gauges 

1. Station B 

2. A i \m ;aiv Boosters 
j. Station ( !< w bs nors 

4. Auxiliary Governors 

y. On Customer's I'm •■>■ i 



In promoting generally uniform 1 are conditions, wl - in low pressure city 
mains, or m the high pressure suburban line refill check should I tlon 

° f ? overn <>' and ' tel both .it the e id auxiliary units in outlying 

rh] ' II any possible losi ic to leakage should e, 

rned, md to insure favorable conditions at the meters on consum. 1 

Bristol ' , installed at these points, furnish . ntii 

of P^ures maintained. Such records are valuable, not only to shou . ,,, m 

°P erat " 'ency, but also , : data in providi. 
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Distance System 



Centralizes Records of Outlying 
Pressures at the Point of Control 

. M nt of r intained at out 

iv » :tions of the di tem 

Bri Long D ? Electrical 

1 ™"ingand Recordings mtotl 
m g instrument at the central ] ■ Here th< | 

onstantl mailable to the plant « 

1,1 w,r h P« ' tions at locatioi 

ver.il miles away. 

,n t '"- WlV information is cent at the 

t( ' ted and corre « t}l , 
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M "' ofLongDist Equipment 
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BRISTOLS 






The Portable Pressure Gauge 



c-+J> 



For Survey Work 



Periodic surveys of pressure conditions are an 

important part toward efficient distribution The 
Portable Bristol's Recording Pressure Gau hown 
here provides a most convenient means for obtain 
ing the required information. 

Such an instrument can be readily installed 

at place in tl. stem and furnishes 

a continue is I on the chart. 

This inr aion i> valuable in determining the 
relation of mam capacity to demand, and in plan 
ning for future expansion. 

The instrument is mounted in i strong vvtxxlen 
ided with a leather handle for com I nee 
in carrying. The outfit is light in weight, comp 
in arrangement, including supplies of extra charts 
and ink. re for use on the 




l- i ling i Gaugi Porl M Id 12. Can be 

li inch or 8 la fc Instrument 

[uippe< 1 .' h I tui ■ * hich provides 
ntinuoui check or incj -a very desirable fea< 
t U r tor g istril iution work. 
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As a Complaint Meter 



The trouble depart t also finds the 

Portable \< Pi ' ' 

n helping D plaints A R 

cording G installed at customei premise 

make mtinuou re I pi tri deli\ 

I I of or week- as may 

em d 



Such a record presents proof which the customer 

lily understand, and is mutually accepted 
1 1 i and unbiased. 

In assuming such a position the fairness of the 
company 1- apparent, and a better business re- 
lationship result 
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BRISTOLS 












Keeping Tabs 



on 



Di^lrid: Pressures 



The illustration shows typical installa- 
tion of Recording Pressure Gauge on g 
distribution system. 

This is one of thirty nine gau of this 
type used by the Minneapolis Gas Light 
Company, Minneapolis Minn., located in 
various parts of the city. Each morning the 
charts are changed, and by referring to the 
records it is possible to determine the 
pressure during the pi us 24'hours for 
v part of the city. 

Thus, if there are complaints of low- 
pressure, it is only iv . tm 

<rt for the district in question to deter 
mine if the complaint is justified. 








let Hri,u,l s Sales Engineers help you with Recording Instrument 
15. They bring to you the benefit of m, years exp 

1 r '"< " the tune and trouble of experimenting. 

refully studying your individual needs the- tpecify the correct 
lipment to do tin 
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THERMOMETERS 






For temperatures between 40° below zero to 150 F. above 
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INTRODUCTION 



For more than thirty-five years Bristol s 
Recording Thermometers have been made 
and sold. During this time the requirements 
for hundreds of applications have been 
investigated, and the instrument specified 
and made to correctly take care of each need. 
Profiting by this wealth of experience, errors 
in design and construction have been elimi- 
nated, until at the present time there is no 
question of reliability and efficiency. The 
big thing is to select and specify from the 
extensive line of recording thermometers the 
one most suitable in every way for each 
particular application. 

Operation 

All of the instruments described in this 
bulletin depend for operation on the expan- 
sion of a liquid which is not mercury . For 
convenience this type of thermometer is 
called Class I., to which this bulletin is 
exclusively devoted. This principle of opera- 
tion determines the scale range, the degree 
of sensitivity and physical construction of 
the instrument, which points are explained 
below. All of these factors should be taken 
into consideration when selecting the instru- 
ment. 

Range 

The extreme limits of ranges covered by 
the Class I Recording Thermometers are from 
40 degrees below zero to 150 degrees Fahren- 
heit above. Many standard charts ha\ 
been made to include portions within this 
range. From these charts those mo 
generally used are listed in this catalog. 

Scale Characteristics 

The chart scales for the Class I. Ther- 
mometers have uniform graduations o\ 
the entire range. This pro\ ides a clear and 
open recoi tt any point on the chart. This 
is especially important w hen r iesirable to 
know the mean or average temperatun 

because on charts having uniform gradua- 



tions averaging instruments can be used to 
readily furnish this information. 

Bulbs 

The sensitive bulb is the part of the 
instrument which is actually subjected to 
the temperatures to be measured. In the 
Class I. Recording Thermometers this bulb 
may be located li inside the instrument 
case. 2 attached directly to outside of 
case. 3) or at the end of a flexible 
capillary tube. These bulbs may be of 
different styles for different purposes: plain 
bulbs for atmospheric temperatures, gases. 
and immersing in open tanks. Screw bulbs 
for recording temperatures of steam, liquids, 
etc., in closed spaces and under pressure. 
The variety offered makes it possible to use 
Bristol's Class I. Recording Thermometers for 
practically every known application. 

Long Distance Recording 

When it is desirable to have a Class I. 
thermometer installed more than a few feet 
away from the temperature to be measured, 
Bristol's Long Distance Electrical Transmit- 
ting System may be used for any distance, 
even up to several miles. This type of 
system is described in a separate bulletin. 

Models 

The instruments are available in models 
for both permanent mounting and portable 
service. When conditions require, the case 
can be supplied absolutely moisture-proof 
and dust-proof, to insure complete protection 
to the interior working parts. 

Service Rendered 

It is the service rendered by these record- 
ing thermometers which makes them 
valuable. They automatically record on the 
chart the degrees of temperature together 
with the time and duration at which tin 
take place. The complete temperature 
history is before you on the chart. 
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CLOCK MO\ 



I N I 



Used in Bristol's Recorders 



Located bark of the chart m all Bristol 
Recording instruments is a clock movement 
the purpose of which is to revolve the chart. 
This is an important function because it 
makes it possible to furnish the information 
on the chart as to the exact time at which 
operations take place. 



Spring Mm 1 1 H I Clock 




The standard clock used in Bristol's 

Round Chart Recorders is a Seth Thorn, 
movement spring wound type. This high- 
grade movement can he de] led upon to 
operate continuously and insures a mini- 
mum of «•! trouble. 

Shown in illustration it is mounted in an 
individual metal case which is furnished i 
an extra precaution to protect the clock 

from dust and mechanical injury. 



Motor Operated Clock 










When desired, electrically operated clock 
can be furnished. It if used in place of a 
spring wound clock, and, of course has the 
advantage of no winding required. For large 
installations where several recorders are 
used equipped with the electric clocks, 
it is possible to have all charts operating in 
unison. 

The electric clock furnished with Bristol's 
Recorders is the Warren Motor Clock. It 
operates on alternating current where fre- 
quency is known to be constant, or where 
power system has synchronous frequency. 
It can be furnished to use for 60, 50, 40 or 
25 cycles. 

This electric clock is available for 24-hour 
or 7-day revolutions on round chart re- 
corders, and Un- 1. :■$, <; or 12 inch per hour 
>pt eds on strip chart recorders. 

As the Electric Clock is not standard 
equipment an extra charge is necessary. 

Prices quoted on request. 
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son of mi: refinements furnished with 

BRISTOL'S RECORDING THERMOMETERS 




Fig. V' 




1870 



Pen Lifter 

This device is furnished as standard 
equipment with all Bristol's Recorders. With 
it the chart can be changed conveniently 
without spoiling the record or injuring the 
penarm. No extra charge is made for this 
feature. 



Micrometer Adjustable Pointer 

The adjustable pen arm, as shown in Fig. 
1939, is also furnished as standard equipment 
with al! Bristol's Recording Thermometers. 
This simplv necessitates turning the small 
screw to slightlv change the adjustment of 
the Thermometer if this for any reason is 
necessary. When preferred the pivoted type 
of adjustable pen arm, shown in Fig. 1870, 
can be furnished instead. Either type does 
not influence the price of the instrument. 



Fountain Pen 

Fig. 1870 illustrates the Fountain Pen 
furnished with Bristol's Recorders_ when 
specified. It is exceptionally useful in con- 
nection with applications where it is not 
possible to as frequently place ink in the pen 
as required bv the V-shaped pen shown in 
Fig. 1939. The Fountain Pen draws a very 
fine line and can be attached to any Bristol s 
iuge. Price, 60 cents list. 
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BRISTOL'S 

■ etui KAXomcc 

RECORDING THERMOMETER, MODEL 

WITH SELF-CONTAINED BULB 

CU*ed with 12-Inch and 8-Inch (harts 



111 









:i 




Fig. 1974 



The "Sensi" Bulb" in this instrument 
is enclosed inside the f> rated case. This 
style instrument is well adapted for recording 
indoor atmospheric f 1 ■ i ., Public 



Buildings, « rreenhou 
Refrigerating Rooms, e 
of case is black enam< 



I >- g Ro< 

Standard finish 



w 



n,.«. Pages 2] and 23 for f.i-t of Charts 
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BRISTOLS 



RE 



ORDING THERMOMETER, MODEL 

EXTRA SENSITIVE BULB, FIXTURE No. 15 

Used with 12-Inch and 8-Inch Charts) 



111 




Fig. 1975 



This instrument is intended for applica- 
tions requiring extreme sensitivity. The 
"Sensitive Bulb" is a fine spiral of small 
diameter tubing and responds so quickly to 



temperature changes of a minute character 
thai ii can lie used without hesitation for even 
the most important work. Standard finish 
of case is black enamel. 



Se« Paftes 21 and 23 for 1.1st of ('hurts 
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BRISTOL'S 

nco u a pat orncc 

RECORDING THERMOMETER, MODEL 111 

REAR EXTENSION TYPE BULB, FIXTURE No. 13 

(Used with L 2- Inch and 8-Inch Chart* 
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Fig. 1" 
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The Rear Ex1 ion Bulb on tin- Instru- 
ment makes it i iMe t<> us*- n Class I. 
ThermornH<'r in conru <n with tem- 



- ratures in closed; spaces under pressure; in 

pipes, tanks, etc Standard finish of case is 
black enamel. 



Sec Pages 21 find 23 tor Lis! of Charts 
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BRISTOLS 

RCOaBMT. ©met 



RECORDING THERMOMETER, MODEL 111 
WITH INVERTED PENARM, UNION BULB 

CONNECTING TUBE 



Used with L2-Inch and 8-Inch (harts 




Fig. 2091 



Flexible connecting tube between in- 
strument and sensitive bulb permits the 
bulb to be installed away from the instru- 
ment. The bulb with above equipment is 
Xo. 182, 5 s inches in diameter and with 
^-inch union. 



Illustration shows instrument with 
inverted penarm, but similar equipment can 
also be furnished with vertical penarm with 
no difference in price. Finish of case is 
black enamel. Standard length of tubing, 
3 feei . 



s.-,- Pages 21 and 23 for List of Charts 
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BRISTOL S 



RECORDING THERMOMETER, PORTABLE MODEL 112 



XTKA SENSITIVE BULB, 1 IXTURK No. 15 



Used with 12-Inch and 8-Inch Chart* 



•■ 




Fie 2' 



Frequentl) it is important to investiga 
the temperature conditions in large huildings, 
apartment houses, etc., an<l for tin i rvice 
Model 112 is highl; recommended. If is 



conveniently arranged and very light in 

ight. a i-'ll a ex t remely sensitive, because 
of the exposed spiral bulb. The case is light 
colotv.l varnished wood. 



See I'ji£«*s 21 3ii)(l 2^1 f«»r List of Charts 
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BRISTOLS 



RECORDING THEBMOMETBB, MOISTURE-PROOF 
„S«» EXTRA SENSITIVE BUIB FIXTURE N„. .5 

(Used with L2-Inch and 6-Inch < harts 



1 







Fig. 20-50 



in 1 
fie 



i 



This thermometer is intended for applica- 
tions requiring a case which will completely 
protect the into >rking parts from 



moisture, chemical fumes, ete. Case 
cast-iron with black enamel finish. 



is 



See I'.iu.s „»1 and 23 for lis! of Chart-. 
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BRISTOL'S 
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RECORDING THERMOMETER, MOISTURE-PROOF 
MODEL 110, WITH INVERTED PENARM, PLAIN 

BULB AM) CONNECTING TUBE 



Used with L2-Inch and 8-Inch Charts 






The Moisture-proof Model 1 Jo Ther- 
mometer shown aoovi is made up with 
inverted penarm and equipped with 
flexible connecting tube between the in- 
strument and en itive bulb. Tin- plain 
bull) No, L02 i - inch.-.- in diameter and is 
suitable for securing temperatui of aim 




-• 



_4 




phere in open spaces or liquids in tanks, etc., 
not underpressure. Standard finish of case 
i black enamel. Standard length of con- 

■i ing tube, 3 feet. 
Instrument same as above with vertical 

narm can be furnished at the same 
price. 






See Paftea .'I jiml 23 lor ■ - i- 1 of Charts 
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BRISTOLS 



RECORDING THERMOMETER 

HOl'ND FORM MODEL 16* 

WITH SELF CONTAINED BULB 

Used with 10-inch and 8-incli (harts 



i 
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2066 



When it is necessary to economize in 
space or to comply with specifications in 
order to match other instruments, this 
round-form instrument is very often us. 

It is smaller in size than Model 111, and 
lower in price. The working parts, although 
they are of the same general principle, are 
necessarily arranged differently, because of 
the more limited space in the case. However, 



it is a desirable and durable instrument 
where the round-form case is required. 

Made in two sizes, for 10-inch and 
8-inch charts. List of standard range charts 
given on page 24. Finish of case is black 
enamel. 

The sensitive bulb is enclosed within the 
case. 






><••• Pafte 24 for List of Chart* 
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RECORDING THERMOMETER 



ROUND FORM PORTABLE MODEL 162, WITH UN 

SOCKET BULB AND CONNECTING TUBE 

Used with 10-Inch and 8-Inch Charts 







2560 



This equipment is used when a portable 

instrument is desired to take readings pi 
temperatures in closed ■ The Bulb 

No 132 has inch union connection and 
separable soc Flexible connecting tube 

makes it easy to insert the sensitive bulb in 



difficult locations which would be impossible 
with the self-contained type <>f instrument, 
or with bulb attached directly to case. The 
leather carrying handle makes the instrument 
ilv portable. Finish of case is black enamel, 
andard length of connecting tube, 3 feet. 



See Pajii* -1 for List of Charts 
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BRISTOLS 



RECORDING THERMOMETER, 
ROUND FORM PORTARLE MODEL 

MITH SELF-CONTAINED BULB 

Used with LO-inch and 8-inch Charts 



169 




Cat 



I 






Fig. 2065 







This instrument is the same as M 
168 with the addition of leather handle I 
carrying and the feet to support in inding 

position. 

Such a combination mak< very con- 
venienl irtable instrument for record- 



ing atmospherii temperatures at mai 
different locations. 

10-inch and 8-inch Charts, listed o 
page 24, are used with this instrument. 
Finish o1 e is black enamel. _ 

The sensitive l>ull> is enclosed within the 






See^Page -I tor List of . Charts 
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BRISTOLS 

ncoui »*T.ofrtcc 



RECORDING THERMOMETER, MODEL lis 



WITH SELF-CONTAINED BULB 

Used with 6- Inch Charts Only) 







. 



Alt' 'h u ng 1 1 i mailer diameter 
charts, tl i rmometer is di md 

constructs I with the same cai I e lari i 

jtrumenl While the 1 t .-hart- are 



commended, tl rvice which this instru- 
t will givi thoroughly up to the usual 
Bristol standard. Standard finish of case is 
black enamel. 



See Page 26 for I.i«»t of Charts 
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BRISTOLS 



KECOKMNO 



THERMOMETER, PORTARLE 

WITH SELF-CONTAINED BULB 

Used villi 6-Inch Charts Only 



MODEL 146 




i 










Fig. 1630 



1 




IONIC 



This portable instrument is extensively 
used for investigative work, not requiring the 
larger size of charts. It is a durable instru- 



ment, well designed and constructed. 
tandard finish ase is black enamel, and 
has a leather handle for carrying. 



S<«- Pufte '-><» for List of Charts 
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BRISTOLS 

BCOU S »*T O'f'CC 



KKCOKDIMi T 



MOMETER, POKTAIiLK MODEL 164 



WITH IMON Bl IB AND CONNECTING TUBE 

I "sed with (i-Iurh (hails Onli 
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Tins instrumenl is equipped for portable 
service, having leather ran- ■ mile and 

feet to support in standing po ion. Also 
incl, ith the equipment is three feet 

of flexible connecting tube between the 
instruiiT md - bulb No. 122, winch 



is - inch in diameter and has j g inch 
union. This style of bulb makes it possible 
to use the thermometer for recording tem- 
peratures in closed spaces, such as pipe lines, 
iks. etc. Standard finish of case is black 
enamel. 



See Page '-'*» f«»r List «>f Charts 
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BRISTOLS 



RECORDING THERMOMETER, MODEL 117 

REAR-EXTENSION HUH, FIXTURE No. 13 

(Used with 6-Inch Charts Only 



\ 







II 



Fig. 1632 



Model 147, with rear-extension bulb, 
Fixture No. 13, shown ab< has -en 
designed for recording temperatures in closed 
spaces under pressure, > mains 

and tanks, when it is convenient to install 



the recording instrument close to the point 
where the temperature is to be measured. 
The rear-extension bulb, Fixture No. 13, is 
equi I with a union connection. Standard 
finish of' is black enamel. 



Sc-f I\-iui. Jti for List of Charts 
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AUTOMATIC ELECTRIC ALARM 

Used with Hristol's Recording Thermometers 




Fig. 2167 



Alarm Bell, to warn of too high or too low 

temperatures can be furnished to auto- 

itically operate from Bristol's Recording 

Thermomel Such an alarm is used to 

inform the operator of the approaching 
danger point, and is "ft en a very important 

dition i" the regular service rendered I 
the recording instrument. 

Only the e nal part- of the electric 

alarm are .vn here — including bell, dry 

and bell wire. The equipment 

inside the instrument consists of a contacl 

-.ice installed back of the dial,, so arrangi 

1 1. make contacl at two points high and !>■ 

the -ale. Tl contact points are 

able and can be changed as desired, 

within 'he scale range, to suil individual 

niirements. The only exception to using 

this is with Round Form Model 168, which 



case does nol provide sufficient room for 
adjustable contact: but permanent contact 
can be used with this model. 

The bell is connected to the recorder by 
ordinary wire and is operated by current from 
Dr\ Cell Battery. Contacts can also be fur- 
nished to operate from lighting circuit 110 
volt A. C. or D. C. and when necessary 220 
volts. When used with D. C. a special bell is 
required for which an additional charge is 
made. With A. C. a transformer must be 
used and can also be furnished if desired. 

When Automatic Electric Alarm Attach- 
ment is required, it should be specified on 
order with instrument; it cannot be satis- 
factorily installed outside of the laboratory. 
Recording Thermometers now in the field 
should be returned to the factory to be 
equipped with Electric Alarm Attachment. 
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Full-size fac-simile section of 12-inch, 
7-day Chart No. 621 with record of atmos- 
pheric temperature. It will be noted that 
the portion- of the chart devoted to the 
night hours between 6 P. M. and 6 A. M. are 



»..»..(. 






darker colored, thus making it an easy matter 
to distinguish between the day and night 
records. 12-inch charts, for use with the 
thermometers herein described, are listed 
on page 21. 
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12-INCH CHARTS 

For Use with Models 111, 112 and 110 



art Each 
No. Grad. 



w orloni 

I . 



Total 
Kunge 



On.- 

Rev. of 

Chart 



732 2 



OO 



IT 



1° 
1° 



10-0- 70° F. 10-0- 90° P. 24 Era. 

Reversed] 



40 to 80° F. 40 to 90° F. TDvs 
40 to 80° F. 40 to 90° I'. 24 Hrs 



►99 2° 40 to 80° F 10-O-100 F 7Dys 

Reversed) 



3694 1° 
34 2 
780 2° 



to 80° F. 
to 80° F. 
to 80° F. 



to 100° F. 7 Dys. 
to 100° F 24 H 
• •to 100° F. 8 Hrs. 



;i i 



773 2 



20 to 85° F. 20 to 100° F. 24 Hrs 

(Reversed) 



10 to 85° F. 10 to 110° F. 24 Hrs 

(Reversed) 



621 
645 



2° 20-0- 85° F. 20-0 
2° 20-0- 85° F. 20-0 
2° 20-0- 85° F. 20-0 



110° F. 7 Dys. 
110° F. 24 H 
110° F. 12 Hrs. 



s8 1° 40 to 90° F. 40 to 110° 1 J J Hrs. 



110 

77> 



2° 



to 120° 
Oto 120° 



0tol50°F. 7 Dys. 
to 150° F. 24 Hrs. 



77 

793 



2° 30-0- 
2° 30-0- 



130° F. 50-0 
130° F. iO-0 



150° F. 7D) 
L50°F. 24 Hrs. 






2 

2° 



40 to 130° F. 40 to 160° F. 7 Dys. 
40 to 130° F. 40 to 160° F. 24 Hrs. 



3609 



to 25° C. to 30° C. 7 Dys. 



751 1° 30-0- 30° C. 30-0- 45° C. 7 Dys. 



Specimen Sections of Chan i 
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Full-Mze fac-simile 8-inch, 24-hour chart 
with record of temperature in egg storage 
room of large cold storage - house, show- 






■■ 
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Chart Each 
No. 



7-12 1 



27 



8600 

741 

3628 



707 
3614 



I 
8603 



3698 
36! 



709 



8684 
701 

7 
7^7 



71'* 



700 

■ — 






763 



714 
768 



90 



1 



j 
2 



r 
i° 



00 



2° 

2 

5° 



5° 



2 
2 



2° 



l 



2° 

2 



8-INC II CHARTS 

For Use with .Models 111, 112 and 140 






0- 25' F. 



10 10 :.<< 1 



F. 
30-0- 4.V F. 



1 7.". I 



n to 80° I 

n 1 i> F. 

to 80° F. 



50 to 90 F. 

:>(i -o : F. 



in 

1.1 ,i 



20 




90° F, 
90 K 



90 l 
90 I 
90 l 



.1 to lit) F 

to IK) F 

- to 110 1 

1 to 11" l 

to ll" 1 



in to 115 F 

40 to 115 I 



to nn F 



:,i 1 1 .. 1 



,, in I 



11 to 40° C 
0to m'C 



1: 1 



in to 60° F. 



10-0- 70 1- 

10 7ii F. 



. .. I 



to 100 F. 

11 to 100 F. 
11 to inn F. 



50 to 100 c F. 

50 to Km F. 



10 m 11" F 
I" -0-110° F 



20 120 F. 
20 120 F. 

jo 1-jii F. 



to 1 10 1 
0to I30 e F. 

30 to 130° F 
10 to 130 F 

[0 in 130 1 



in tO 1!" I 
in tO 11" I' 



to 56' C. 
to 56° I 



1 ii . 
CI 



10 1"- F. 24 !l 



i 1 



7 Dys. 
J l Hrs. 



7 Dys. 



7 I> 
24 II 

12 1 1 



7 1 1 vs. 
H 



7 |i 
24 Hrs 



7 Dys 
24 Hrs 

48 Ilrv 



7I» 

24 Hrs. 

7 Dvs. 
24 Hrs. 

8 Hrs. 



7 D 
24 II 



to 150 1 !4Hra 



50 to 150° F. 24 Hrs. 



1S-0 54 C. 24 Hrs. 



7Dj 

24 Hr-. 



•■irnen Sections of Charts 
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10-INCH AND 8-INCH CHARTS 

For Use with Models 16->, 168 ami 169 



Size of 

Chart Chart 

No. Inches 



Range 



One 
Rev. of 



8211 



1703 
1702 



8202 



8205 



1704 



10205 10 



to 60° F. TDys. 



10210 10 30-0-120° F. 7Dys. 



10207 10 30 to 150' F. 24 Mr.- 



8 30-0- 70° F. 24 Hrs. 



8 to 100° F. 7Dys. 
8 to 100° F. 24 Hrs. 



8 20-0-110° F. 24 Hra. 



8203 8 



35-0-110° F. 7Dys, 



8208 8 ■•-0-120° F. 21 II 



8 30 to 220° F. 24HT8. 



8 10-0- 40° R. 7Dys. 



1705 



8 15-0- 15° C. TDys. 



Specimen Sections of ' 
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FULL SIZE FACSIMILE 6-INCH CHART MTU 

WATER TEMPERATURES. 



Therec.nl reproduced on Chart No. 1252 
above is a record of temperature of hot water 
used for washing hides in a tannery. It will 
be noted that during working hours of tin- 
day the tempera t ures fluctuated quite rapidly 
and that the maximum is 100° and the mini- 
mum is 50°. This temperature record w 
secured with a Bristol Recording Thermome- 
ter by a customer who had installed a hot 
water temperature regulator and wished to 
secure an exacl record of the temperature so 



as to know whether the regulator was 
actually regulating the temperature and 
holding same practically constant at the 
desired point. It is understood that in 
this instance the capacity of the hot water 
apparatus to which the regulator was applied 
was not large enough to suit the require- 
ments, and this partly accounts for the fact 
that the temperatuiv was found to fluctuate 
beyond the desired limits. 
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Catalog 



y 



r 



/ 



BINC 



10- 



Chart 
No. 



1254 



!•_'•: _' 



1279 



1272 



rj-.'. 



1261 



12*1 



1252 



1277 



6-INCH CHARTS 

For Use with Models 146, 147, 148 and 164 



Each 
Grad. 



Working 
K.»n» 



Total 
Scale 



1265 



10 to 45° F. 



10 to 60° F. 



30 to to 45° F. 

(Reversed) 



-30 to to 70 c F. 

(Reversed 



60 to 100° F. 



60 to 110 c F. 



70 to 110° F. 



70 to 120° F. 



to 110° F. 



to 130° F. 



40 to 125° F. 



40 to 140° F. 



50 to 130° F. 



50 to 150° F. 



10 to 130° F. 



10 to 150° F. 






One 

Rev. of 

Chart 



24 Hrs. 



7 Dys. 



-30 to to 45° F, -30 to to 70° F. 24 Hrs. 



12.> 


2° 


-10 to to 70° F. 
(Reversed.! 


in to to 90° P. 
Reversed 


24 Hrs. 


1271 


1° 


40 to 80° F. 


40 to 90° F. 


24 Hrs. 


1270 
1250 


2° 
2° 


to 80° F. 
to 80° F. 


to 100 F. 
to 100° F. 


7 Dys. 
24 Hrs. 



-20 to to 90° F. -20 to to 1 10° F. 7 Dys 



7 Dys. 



7 Dys. 



2 1 Hrs. 



24 Hrs. 



72 Hrs. 



7 Dys. 



Specimen Sections of Charts 
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DETAILS FOR ORDERING BR 

RECORDING THERI 




TOL'S CL> 
JTERS 



1. 

3! 



4. 



5. 
6. 






9. 



(Thi8 informatiOB will help to secure the most suitable equipment for your particular requirements) 

MODEL NUMBER. 

FINISH ( IF ( ASK if other than standard). 
RAX( 1 E, 

Maximum and minimum temperatures, also average working temperature which will be 
required to measui 

(HART NUMBER. 
( rive chart number if listed. The charts most often used are listed in this catalog. If 
they do not fully meet with your requirements, be sure to give details as per items 
Acs. 4, 6 and 7; also anv further data possible. 
SIZE OF CHART. 

12-inch, 10-inch, 8-inch or 6-inch. 
CLOCK OR REVOLUTION. 

7-day, 24-hour, 12-hour, or 1-hour. Most of the charts listed in this catalog are for 
.-(lav or 24-honr. 
BCLIJ OR FIXTURE. 
FLEXIBLE CONNECTING TUBE. 
3 feet of tubing is the standard length with the Class I. Recording Thermometers. When 
longer lengths are involved, temperature conditions at the instrument, bulb, and of 
parts of the tubing must be given. 
APPLICATION'. 

It will greatly help in selecting the correct equipment to know the exact application where 
instrument will be installed, also the conditions in regard to surroundings where it will 
be l« -rated. Is there excessive moisture or dust in the atmosphere? Are there sudden 
changes of temperature in the room or any other unusual conditions? 



SHIPPING Wmu 
BRISTOL'S (LASS I. RECORDING THERMOMETERS 



N« 






Package 1 >imen- 

n I nr> 



Net 



Gross Wei 
! <OMESTl< 



111 
111 


mtain< 
mtain 


llirli 

8-Inch 


29 x 19 x 12 
x 13 x 12 


is Lbs. 
13 Lbs 


! 1 

30 Lbs. 


in Lbs. 
Lbs. 


111 
111 


Fi • No. i i 
Pi ■ No. 15 


12-Inch 
8-Inch 


29 \ 16 x ll 
J 1 x !4 x 12 


19 Lbs. 

l i Lb 


51 1 I .bs. 
10 Lb 


55 Lbs. 
i:> Lbs. 


111 
11 1 


icture N 
icture No. 13 


12-Inch 
8-Inch 


19 \ I.' 
x 13 x 1-' 


20 Lbs. 
1 5 Lbs 


40 Lbs. 
Lbs. 


42 Lbs. 
Lbs. 


111 
11 1 


feet Tubing 


12-Inch 
8-Inch 


29 x 19 \ 12 
k 13 


1 1 Lbs. 
19 Lb 


35 Lbs. 
10 Lb 


40 Lbs. 
I .bs. 


112 
112 


icture 15 

..tur. 15 


12-Inch 
8-Inch 


30 • 25 x 12 
24 x 18 x 10 


Lbs. 
18 Lbs. 


"Lbs. 

in 1.1 


52 Lbs. 
42 Lbs. 


140 

11" 


Fixture No. 15 
Fixture No 15 


12-IncJ 
8-Im 


29 x 19 x 12 
25 x 18 x 11 


15 Lbs. 
1] Lbs. 


75 Lb 
60 Lbs. 


80 Ll 
64 Lbs. 


1 tn 
1 in 


rubii 


12-Inch 
8-In< 


x 1!> x 12 
25 x 18 x 11 


16 Lbs. 
Lbs. 


7."i Lbs. 
60 Lbs. 


BO Lbs. 

1 I Lbs. 


i 16 


ntained 


'. 1' 


16 x 13 X 10 


10 Lbs. 


20 Lbs. 


26 Lbs. 


1 17 


Fixtur*- No. 13 


6-Inch 


I ; ... 13 ■• 11 


1 3 Lbs. 


32 Lbs. 


35 Lbs. 


i 18 


Self < lined 


6-Im 


16 x 13 x 10 


L0 Lbs. 


20 Lbs. 


20 Lbs. 


162 


ibing 
feet Tubing 


10 Inch 
Inch 


■ x is x 1 1 

. X 13 X I-' 


i l Lb 
1 2 Lbs. 


32 Lbs. 
30 Lbs. 


35 Lbs. 
32 Lbs. 


164 


3 feet Tubing 


6-Inch 


23 x 13 x l 


13 Lbs. 


28 Lbs. 


30 Lbs. 


168 


uned 
■ i Contained 


10-Inch 

s-Ir). 


x 1 4 x 12 
x 13 x 12 


1 1 Lbs. 
l .' Lbs. 


Lbs. 
' Lbs. 


35 Lbs. 
32 Lbs. 




mtained 

•ii:iined 


ID-Inch 
s-Inch 


. x 13 x 12 

x 1 s x 11 


14 Lbs. 
12 Lb 


30 Lbs. 
32 Lbs. 


32 Lbs. 
35 Lbs 



WIMHC 



_ 




FORKMiN 
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DRILLING DIMENSIONS 









OCR 



*J 



>c* 





■ SO 



V'lPipe Thread 



%"1 



Svrtsitiw Pordon4" 




3- — 4 s j 



Fig. 1688 

Model 111, Fixture No. 13 



As per Fig. 1685 C 



Dimensions in 
Inches 




F Thread 



«," *4 "Pipe 




Fig. 174 

Model 111, S. C. and with 
Connecting Tube 

page 29 for Dimensions 



/> -* 





%"Pi»e Thread-^. 


i 


i 


fc"J 




Sensitive Portion-!' 
^ * 


illi 



"Pi 



3" 



n 




!l — ^ 



Pig. 1687 



Model 117, Fixture No. 13 



As per Fig. 1687 C D 


E 


F 


Thread 


Dimensions in .,, . 
Inches 


3" 


i 


V'Pipe 



F.g. 2014 



Models 118 and 168 

^ee page 29 for Dimensions. 
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DRILLING DIMENSIONS 







A 



Fig. 1681 



Model 140 













SeeD 


mensions 


below. 














Kiel z* 

No. (hurl 


in 






DIMEN! EONS IN INCHES 












A 


B j C 


D 


E 


F 


G I 


H 


J 






111 

111 

140 
140 

148 


12-Inch 
8-Inch 

12-Inch 

- Inch 


174 
174 

1681 
1681 

2014 

J014 
2014 


ia 

10 ' 

u. 
ii - 

iw 

10 . 

1L' i ' 


17 , 1 '." 

18 " LP." 

; j | ,.'■ 
V 6'/,." 


3V 
\%" 

4 V 

X" 

V 


17 Vie" 
12'Vm" 

12 ' 

W 


lS»/i»" 

11" ".a" 

13 " 
9 •/»" 


Variable 
Variable 

Variable 
Variable 

Variable 

Variable 
Variable 


H" 

H" 
%" 

1 Vie" 

1 '/»" 
1 »/m" 


1 »/*" 

1 " 

3J4" 
2 »/,." 

5 " 

3 '/ii" 

5 " 






168 8-Illrl, 

168 10-Inch 








._ 


: 








a 






NOTE: 


For inv 


erted models, invert the dia^ 


ram. 
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ACCURATE CHARTS 
NECESSARY 

Every Recording Thermometer is cali- 
hrat.MJ to be used with the particular chart 
specified. This makes it necessary that every 
chart must be identical without even the 
slightest variation, in order to insure ac- 
curacy. For this reason, every attention 
is given to the finesl detail which make 
Bristol's charts absolutely accurate and 
reliable under all conditions. 

Even the paper on which Bristol s ( harts 
are printed is made specially for the purpose. 
The charts are printed in our own plant from 
extremely accurate engravings, and under 
uniform humidity conditions. 

The accuracy of Bristol's Recording 
Thermometers cannot be guaranteed unless 
genuine Bristol's Charts are used. To 
identify them, every round chart is print- 
on paper having water mark reading 
"Bristol's" and the name of The Bristol 
Company printed in the center. 



CHART REPLACEMENTS 

With every new round chart instrument a 
supply of 100 charts is included. Additional 
replacements can be obtained at any time. 
When ordering, always specify chart number 
and kind of instrument. 

Bristol's Round Charts are sold by the 
hundred. When placing order, specify by 
the hundred or multiple thereof. If other- 
wise specified, we reserve the right to change 
the quantity to the nearest multiple of one 
hundred. 

For convenience, Bristol's Round Charts 
for ink recording are packed in boxes con- 
taining 100 each. This facilitates delivery, 
provides an inexpensive means of filing, and 
insures clean unmutilated charts. 




Round Char 
are packed 10o to 
the box. Order fa 
the hundred or 
multiple thereof, 
as broken lots ai 
nol sold. 




Fig. 2405 

SPECIAL 
FOR RECORDING INSTRUMENT 

In addition to the charts, Ink is the only 
other supply required. With each recording 
instrument a one-ounce bottle of ink is 
included. This is packed in a carton corn- 
plot. ! with glass dropper, as illustrated. 

The ink is specially prepared to use with 
Bristol's Recording Instruments. Ordinary 
commercial writing ink containing a high 
percentage of acid is not suitable, because it 
is quick-drying and has a tendency to corrode 
metals, this special Bristol's Recording 
Instrument Ink is slow-drying, and one 
filling of the pen insures a perfect record for 
on'' complete revolution of the chart. 

The Special Dropper holds just enough 
ink for one filling of the pen. This avoids the 
use of too much ink. which would overflow 
and cause smudgy records. It is particularly 
important when used by careless workmen, or 
those unaccustomed to handling the finer 
grade of tools. 

COLORS OF INK 

Red is the standard color of Bristol's 
Special Recording Instrument Ink and is 
always furnished unless otherwise specified. 
However, when required for more than one 
record « in the same chart or for other reasoi 
the following colors— blue, black, green, 
brown, yellow, orange and violet can be 
furnished ai the same price as quoted. 
When other than red ink is desired, be sure 
to specify color. 

(HART HOLDER 



When charts with 
records are to be filed 
tor future reference, 
the Chart Holder 
like that shown pro- 
vides a convenient 
method. They can be 
furnished for wall or 
shelf use. 
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LIST PRICES 

For Use in Connection with Catalog No. 1104 

BRISTOL'S CLASS I, RECORDING THERMOMETERS 



Prices given below are for Standard Finish Case and instrument equipped with 24, 12 
and 8-hour charts. When finished with 7-day charts add $4.00 extra to List. With each instru- 
ment is included 100 Charts, Bottle of Bristol's Special Recording Instrument Ink, Padlock 
and Key. 



Type of Bulb 



Instrument 
Model No. 



Shown 



LIST PRICE WITH CHART SIZE 



on Page 12 . Inch 10-Inch 8-Inch 6-Inch 



Self-Contained 

Extra Sensitive 

Fixture No. 15 

Rear Ext. Type 

Fixture No. 13 

♦Bulb' No. 102 shown on 
page 11, and with 3-ft. 
B.A.C.T. ... 



Ill 

168 

169 (Portable) 
148 
[146 (Portable) 

111 

112 (Portable) 

140 



( 



111 

147 



111 
140 
162 
164 



5 
12 
14 
15 
16 

6 
9 

10 

7 
18 

8 

11 
13 
17 



$61.00 



66.00 
72.00 
72.00 

69.00 



72.00 
77.00 



•When equipped with Bulb No. 122, shown on page 17. add $1.00 extra List. 
•When equipped with Bulb No. 182, shown on page 8, add $2.00 extra List. 
•When equipped with Bulb No. 132, shown on page 13. add $5.00 extra List. 



$44.00 
45.00 



• • • • > « • 



$50.00 
39.00 
40.00 



55.00 
61.00 
61.00 

58.00 



61.00 
66.00 
66.00 60.00 



$33.00 
34.00 



42.00 



• * 



55.00 



ra 




ALARM ATTACHMENT 






Automatic Electric Alarm Attachment complete, including Bell, Dry Cell, 100 feet of 
Bell Wire, and Adjustable Contact Device, mounted and Adjusted to Bristol's 
Recording Thermometer 

Automatic Electric Alarm Attachment for use with lighting circuit. Prices quoted on 

request. 



$25.00 
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CHARTS 






Bristol's Round Chart, 12-Inch and 10-Inch Diameter, per 100 $165 

Printed in copying ink, per 100 9 9)) 

7-Day, printed in two colors, per 100 ~^ 

Onion-skin paper, per 100 4 40 

Smoked surface, per 100 

Bristol's Round Chart, 8-Inch and 6-Inch Diameter, per 100 .80 

Printed in copying ink, per 100 • 

7-Day, printed in two colors, per 100 •' 

Onion-skin paper, per 100 ' 

Smoked surface, per 100 



' 



¥ 



INK 

Bristol's Special Recording Instrument Ink, 

One-ounce Bottle d0 

Two-ounce Bottle 45 

Four-ounce Bottle 65 

Half-pint Bottle 110 

Pint Bottle 190 

Quart Bottle 3 - 30 

Combination Rubber Stopper and Glass Filler 10 






CHART HOLDERS 

Chart Holder for 8-Inch Round Chart 2.20 

Chart Holder for 12-Inch Round Chart 2.75 

When ordering Chart Holders, specify whether for wall or shelf use. 




HON 



All Prices on this page are F. O. B. M'aterbury, Conn 
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RECORDING THERMOMETER, 1 



:l 3ii 






For measuring outdoor atmosphere temperat 
u-ith Recording Thermometer installed indoors 



ures 





P 



Fig 2078 



The instrument shown above differs from 
the ("lass I. Thermometer shown in this 
catalog, m thai il ularly furnished with 

25 feet of flexible connecting tube between 
the instrument and the sensitive bulb. 
Longer l.-iivii ire also permissible wh< 
required, 

This i irding thermometer outfit i 
intended for recording outdoor atmospheric 
trni It is so arranged thai i he 

instrument with the char! can be located 
inside the buildii while ili« en iil ive bulb 
is mounted outside in the latticed weather- 



house, where it is exposed to the outside 
atmospheric temperature. 

By being able to observe the outdoor 
temperature changes, it is possible to antici- 
pate the demand upon heating and cooling 
Stems, with the result that much greater 
onomy and efficiency is obtained. For 
these reasons this type of recording thermom- 
eter is extensively used by hotels, apartment 
houses, manufacturing plants, public build- 
ings, and in private residences. 

A similar equipment can be furnished with 
two pens, so that the second pen records the 
in* room temperatures. 
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TRADE MARK 



BRISTOL'S 



REG. U.S. PAT. OFFICE. 






— 



1 



fr*l< 




THE BRISTOL COMPANY 

Main Office and Factory 

WATERBURY, CONN., U. S. A. 







BOSTON 
Old South Bldg. 



Branch Offices 






NEW YORK 

114 Liberty St. 

CHICAGO 
Monadnock Block 



PHILADELPHIA 
Widencr Bldg 



BIRMINGHAM 
Age-Herald 



ST. LOUIS 
Boatman Bank Bldg. 



PITTSBURGH 
Frick Bldg 

SAN FRANCISCO 

Rialto Bldg. 



DETROIT 

Book Bldg. 



THE MOST EXTENSIVE LINE OF RECORDING INSTRUMENTS IN THE WORLD 

PRESSURE AND VACUUM 

Bristol's Recording Pressure and Vacuum Gauges 

LIQUID LEVEL 
Bristol's Recording Water Level Gauges 
Bristol-Derr V el Gauge for St* am Boilers 



Bristol's Class I. Recording Therrnor 



TLMPEKATriU: 



Bristol's Class II. Recording Thermometers 



Bristol uperature Controllers 



Bristol's Class III. Recording Thermometers 
Wm. H. Bristol Indicating Kecording Electric Pvrometera 

HUMIDITY 
Recording Wet and Dry Bulb Thermometers 

ELECTRICITY 
Bristol's Recording Voltmeters Bristol's Recording Ammeters B- rdiflg Wattmeters 

Wm. H. Bristol Recording Milli Voltmeters Wm. H. Bristol Recording Shunt Ammeten- 

Bristol's Recording Frequency Meter 

TIME 
Bristol's Electric Time Recorders 

MOTION 
Bristol's Mechanical Time Recorders 

SPEED 

Bristol's Recording Tachometers 



■plies ( its 

geboard Clocks Bristol Engine Counters 



MISCELLANEOUS 

Bristol-Durand Radii A '»v: Instrument « 

B- ".evolution Counters Bristo Patent Safety Set Screws 



Bristol's Patent Steel Belt Lacing— The Perfect Fastener for All Kinds of Belts 









■ *-\ id C. S, A. 



reel. New i 
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BRISTOL'S CLASS II RECORDING THERMOMETERS 

For temperatures between 00 F and 500 F 
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•Thin Catalog supersedes No 1202 
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INTRODUCTION 

Titto riTimr k devoted exclu ely to Bristol's Class II Recording Thermometers. 
H v i SStar their opera i<n, , vapor pressure of a liquid and are called the " Vapor 

SSSTSSS r* 5££Mrfl«d P « £ an experiment. M a 

development resulting from y< experience. 

Construction 

s ki sas ssBsrsraajr 

Xdta dSii of tem, A high grade h Thomas clock movement, made specially for 

?he Bristol Company, located directly ba hart, cau le chart to revolve and tht^ a 

record is made which i «ily gives the tei ires maintained, bill the time at which they 
occur. 

Ran£e and Scale Characteristics 

The standard Class II Thermometer is for recording all degrees of temperature between 

90° and 500° Fahrenheit or Centigrade equivalent. The chart scale graduations are always 
ini p ii" and provid. extra open and clear graduations i the working portion of the scale 

range. This is an advantage, es] lecially wi maximum temperatures to be recorded are only 

a litl le higher than the a- ?e working temperature. 

Exterior Temperature Conditions 

Any temperatur. which the instrument itself or connecting tube may b cposed has no 
el i m the reading of the thermometer, providing, the temperature at the sensitive bulb is always 
higher than at any other point all ing the connecting tube or at the instrument. 

Instrument With Adjusted Bulb 

Whenever a Class II Instalment is required to i rd temperatures lower than 90° F. or 
where the connecting tul nd instrument will be subjected to tern] itures higher than those 
the sensitive bulb, a thermometer with "Adjusted Bulb" sin mid be specified. This type of 
ins; designed ely record all I peratures from about M)° F. and upward. 

c red by <'lass II Scale Thi of instrument varies from the Standard Class II Ther- 

mometer only in the s of bulb. The . antage is that the instrument and connecting tube 
are immune t< i external temperature conditions. The result is secured by using an exact amount 
of filling liquid and not by an; Lxiliary presstu prings in the instrument. 

Sensitivity 

The or U the si bulb of these Class II Thermometers responds almost 

instantly to changes of temperature at the bulb, making these thermometers extremely sensitive 
and posit n their action. B if this extreme sensitivity they will record accurately even 

rapid fluctu ns in tem re. 

Long Distance Feature 

The flexible capillar i cting tube used between the sensitive bulb and recording instru- 

ment make- it the instrument at a convenient spol to be observed, while tl 

bulb may be located at the point where it is required to measure the temperature. This 
is very often an ins place and any other instrument without the long distance feature 

would be impo le to use. The standard length of connecting tube is 25-feet. but may be 
longei eras required. 
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Simplicity 

Both the principle and design of Bristol's Class II Recording Thermometer is summed up in 

one word, "Simplicity." The illustration above shows the interior construction and the 

omplicated me< hanism, multiplying devices, etc., is a conspicuous feature. Even the 

■ ! directly to the pressure element, and without any convolutions or additional 

straight Line to the pen point resting Oil the chart surface. Such extreme sim- 

httle to get out of order, also reliability and long endurance without repairs. 
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BRISTOLS 

PCO u 3 **t Of" 



RECORDING THERMOMETER MODEL 211 





This is the model of instrument which is the one most generally recommended and used. You 
will see by referring to the interior construction shown on page 3 that the case has been designed 
to fit the working parts, thus they are n< >t limii ( id and cramped to conform to a more conventional 
design. The standard finish of the case is black enamel. Charts 12-inchesand 8-inches in diameti 
listed on pages 18 to 22 are used with this model. 

See Pages 40 and 41 for List Prices. 
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BRISTOLS 

»CO U S PAT O'fiCt 



RECORDING THERMOMETER MODEL 211 
IN DUST-PROOF WOODEN PROTECTION CASE 








.\] t l, nm v ihownintl alogan ruggedcon tion and design 

rk, it i ometimes advisable to use an extra protection from dust and 
! r this purpose a v pn shown above can be 

1. 

nPi .n Case, only, for 12-inch M 1211 $18.70 List 

nProte< a Case, only, for 8-inch Model 211 16.50 List 
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BRISTOLS 



RECORDING THERMOMETER, MOISTURE-PROOF 

MODEL 240 




The case shown above is made of cast iron and when closed is absolutely moisture-proof. 
Such a case is often required when the instrument will be exposed to dampness or corrosive vai 
as in chemical plants, pulp mills, etc. 

This is not an extra protection like the wooden case shown on page 5, but the same style of 
instrument as shown on page 3 is mounted in this cast iron moisture-proof case. The finish is 
black enamel Charts 12-inches and 8-inches in diameter same as used with Model 211 are used 
with this Model 240. 
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See Pages 40 and 41 for List Prices. 



■ 



■1 




Catalog 12ns THE BRISTOL COMPANY, WATERBURY, CONN., U. S. A. Page 7 



BRISTOLS 

nco.u.e pat o'fici 
















i ! 



RECORDING THERMOMETER PORTABLE MODEL 212 











& ■ 



b 



', V; 



fij 



For exi ■ tental and ■■■■ rk this Portable 

Model Re< \ Thermometer has many 

Jmpor 'I 'rking parts are ame as 

I in M 11 arts 12-inch or 

in diameter as listed on pages 18 to 11 
The ca od. then light in weight and 

the arrang" nt is comix- rid conveni< 
Any bulb shown in this catalog can be suppli 
Jess otherwi i the rmoi r is 

brated with bulb at te level as the instru- 
ment 

See Pages 40 and 41 for List Prices. 



Rear View 
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BRISTOLS 



RECORDING THERMOMETER, ROUND FORM 

MOISTURE-PROOF MODEL 241 





Figure 2011 



Many installations require a round form of case where it is necessary to economize in space 
or to c i to ifi< tions to mat< er in trunn The Model 241 shown above takes 

care of such requirements. Although tl E this instrument i lower than thi dard 

Model 211 it embodies the Features which make it a desirable and durable instrument v\ 
the round form ci required. 

The Model 241 cast espe< rugged and so constru< ted that it is n -proof ai 

dust-proof. Because of the i Eeatur< the working parts of the instrument are well protected, 
and this mod suited t ipplications where excessive moisture, dus r dirt are 

'. The case is fini I in black enamel. 

The chart: ed with this model are 1 0-inch es and 8-inches in diameter as given in list on 

page 25. 

See Pages 40 and 41 for List Prices. 
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Bristol's 

BCO.U.3.MT. orricc 



RECORDING THERMOMETER, ECCENTRIC 

MODEL 247 




r*i 






o 

3 



Although the Model 247 Thermomel usuall rred I ; the 6-inch chart instrument, in 
actual Sem< he cha 6 inch- . rument fur- 
nish .otrequ^ed to read the degrees 
<,f tempera' requirement for a recording thermometer 

Thfe^centric form 'of « nits 'he same pressure element and ai -rds very 

nearly i^ide an of ' ", Model 211 The pnceof Model 24, ,s 

KhanTb I ^ the applications fur winch it is adapted is in every 

way a desirable instrument. 

See Pages 40 and 41 for List Prices. 
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BRISTOL'S 
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RECORDING THERMOMETER MODEL 210 

EQUIPPED WITH 2 PENS 









This instrument consists of two complete recording thermometer operating units, mounted 
together in the same case and arranged to record on one chart. Such an equipment is often 
desirable where comparative records are wanted for use on two different operations of the same 
process. 

To determine list price of double record thermometer instrument , multiply by (IK) tne P" ce 
given for single record instrument of similar specifications. 

See Pages 40 and 41 for List Prices. 




bes 

the 






Pag 



Catalogl203 THE BRISTOL COMPANY, WATERBURY, CONN.. U. S. A. Page 1 1 



TMAOt MAWM 



BRISTOLS 



RECORDING THERMOMETER MODEL 241 

WITH ADJUSTED BULB 




















Fiiiuro -'<""4 



The Class II Th« h Adjusted Bu] gned to accurately record all tempera- 

u , Lt 30° F. to the hij stco d by Class II scale. This instrument should 

bes] I [I is required to j rd temperatures lower than 90° F. or where 

ngt ub instrumenl will be subi< « u -1 t.. tern, matures higher than those at the 

sensitive bulb. 

This instrument shown is Model 241 with Inverted Penann, hut any Model of Class II 
Thermorm'cr can he furnished with Adjusted Bulb. 

See paragraph "Inst nl with Adjusted Bulb" on page 2. 

For instrumenl with Adjusted Bulb, add *5.50 extra list to price for similar bulb, given on 
iges 40-41. 



i 










^^HiMiMBB 



w^^m^^m^ 









> 



► 







Kb 



llOfVI 




Catalog 1203 



BRISTOL'S CLASS II RECORDING THERMOMETERS Page 12 



C* 



BRISTOLS 
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RECORDING THERMOMETER MODEL 241 

INVERTED PEN TYPE 




Figure 2005 



Instead of the upright penarm us* n many of ihe instrum* hown in this catalog — the 

above is equipped with inverted penarm. Tins is ac mpli i inverting the i mpl< 

movement. Because of the nigged ■ struction and simple d< n, the ''In ed Type" from 
a mechanical stand] is not necessary in any Blisters Recorder, However, any Class II 

Recording Thermometer can be furnished m up this way, when required. 

The illustration shows the instrument top connected, but this i iot regular and thi tanda 
is front connected as shown on page 8. 

Prio r "Inverted Type" are same as ise listed for t a strument 



See Pages 40 and 41 for List Prices. 
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AUTOMATIC ELECTRIC ALARM 

Used With Bristol's Recording Thermometers 



V 





niii*npr 

Us. 6 





1 \\JV\9H ' 





Kit!. 1407 

Alarm Bell, to warn of too high or too low temperatures can be furnished to automatically 
operate from Bristol's Recording Thermometers. Such an alarm is used to inform the operator 
of the approaching danger point, and is often a very important addition to the regular service 
rendered by the recording instrument. 

Onlv the external parts of the electric alarm are shown here— including bell, dry battery 
and bell" wire The equipment inside the instrument co of a contact device installed back 

the dial soarranged tomakecontai I • -points (high and low) on the scale. These contact 
points arc adjustable and can I hanged as desired, within the scale range, to suit individual 
requirements. The onlv , cception to using this is with Round Form Model 61 which case does 
not pro Sufficient room for adjustable Contact , but permanent contact can be used with this 

The bell is connected to the recorder b) ordinary bell wire and is operated by current from 
Dry Cell Battery. Contacts can also be furnished to operate from lighting circuit 110 volt 
\ C. or D. C. and when necessary 220 volts When used with D. C. a special bell is required 
for which an additional charge is made. Wil h A. C. a transformer must be used and can also be 
furnished if desired. 

When Automatic Electric Alarm Attachment is required, it should be specified on order 
with nstrm ,. it cannot be satisfactorily installed outside ol the laboratory. I W ling 
rn^meurs n o w in ,he field should be returned to the factory to be equipped with Electric 
Alarm Attachment. 

VTJTOMATTC FLECTRIC ALARM ATTACHMENT complete, including Bell, Dry 
Cell lO^feel o?Bell wf« ^ and Adjustable Contact Device, mounted and adjusted to Bristol s 
Rec rding Thermometers, List Price • 

AUTOMATIC ELECTRIC ALARM ATTACHMENT for use with lighting circuit, 
Prices quoted on request. 
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SETH THOMAS CLOCK 

ade Especially for Bristol's Recording Instruments 










***# 



Fin. 1702 










To revolve the < in Bi l's Recor Thermometers a i - movement is employed. 

Tl arts arc divided into time ares, thus, it is possible to kno act time at which certain 

1 1 mditions occur. 

clock used is a ially d< tied "Seth Thomas" make. The reputation for high-grade 
workmanship and tune- qualities of Seth Thomas Clocks are so well known that i'urtl 

mention is uncalled for. 

One complete n n in twenty-four hours, and seven day . are the two standard clock 

rk fa ,12 hours, 6 hours, 1 hour, etc., are furnished as required. 

H- , on- lution in fi minutes is the ! r recommended to use. 

With charts which arc changed daily a eta 1. making one complete revolution in twenty.-four 
urs is 1 ; . The standard \4 ur clot quires windi lay; however, a clock with 

24-hour : ranged to wind • ery s< lay can be furnished when desired. This is 

known as the v. ly 2-1 ■ m cl and only furni hed when : id. 

For i king one continuous i rd in seven days, a 7-di peed clock is u The 

7-day clock will actually run : Lght days with oi rinding. This gi amp' r even on 

the seventh day, which insures an accurate and complete chart record. 



I 
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SOME OF THE REFINEMENTS FURNISHED WITH 
BRISTOL'S RECORDING THERMOMETERS 






I 







Fift. 19.W 




fig. 1H70 



Pen Lifter 

This device is furnished as standard 
equipment with all Bristol's Recorders. With 
it the chart can be changed conveniently 
without spoiling the record or injuring the 
pen arm. No extra charge is made for this 
feature. 



Micrometer Adjustable Pointer 

The adjustable pen arm, as shown in Fig. 
1939, is also furnished as standard equipment 
with all Bristol's Recording Thermometers. 
This simply necessitates turning the small 
screw to slightly change the adjustment of 
e Thermometer, if this for any reason is 
necessary. When preferred the pivoted type 
of adjustable pen arm, shown in Fig. 1870, 
i be furnished instead. Hither type does 
not influence the price of the instrument 



Fountain Pen 

Fig. 1870 illustrates the Fountain Pen 
furnished with Bristol's Recorders when 
.fied. It is exceptionally useful in con- 
nection with applications where it is not 
ible I quently place ink in the pi 

required by the V-shaped pen shown in 
pig 1939. The Fountain Pen draws a very 
fine line and can be attached to any Bristol's 
Thermometer. Price, 66 cent List 
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Full-size Fac-simile Sections of 24-Hour 12-Inch Chart with a Record of Temperature in 
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Sulphite Pulp Digester as recorded by standard Bristol's Class II Recording Thermumei. r 
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12-INCH CHARTS 

For Use with Models 211, 212 and 240 



Chart 
No. 



Working 
Range 



Total 

Scale 



One 

Rev. of 

Chart 



1934 90 to 150 F 30 to 165° F 24 Hrs 



[92 ! 
676 



90 to 160° F 
bo W.0° F 



1932 
657 



1904 
629 



30 to 175° F 7 Dys. 
30 to 175° 1 24 Hrs. 



90to 195 I SOto 212° F 
90 to l'»5*F 30 to 212° F 



100 to 210° F 
100 to 210° F 



696 150 to 255° F 
1911 150 to 255° F 



30 to 230° F 

30 to 230° F 



7 Dys. 

24 Hrs. 



7 Dys, 
24 Hrs. 



30 to 270 l 
30 n. 270° F 



I'UO 150 to 280° F 30 to 300° F 3 H 



24 Hrs. 
12 Hrs 



• 1 •> 21 210 to 285° F 200 to 300° F 24 Hrs. 



1942 180 to 310° F 30 to 330° F 48 Hrs. 



678 180 to 310° F 30 to 330° F 
!''_"» 180 to 310° F 30 to 330° F 



649 180 to 310° F 30 to 330° F 24 Hrs 



I'M 200 o J45* F 30 to 360° F 12 H 



P45 200 to 330° F 130 to 350° 1 24 H 



!4 Hrs. 
12 Hrs 



I'M 1 180 to 3N i 1 JO 400° F 24 Hrs 



Specimen Sections of Charts 







'j % % % % \\| 




&#&m 




\ * \ \ \ V. 



WM 






rum 






m mm *^« 




© « £ © 





•$5.50 Extra List 



Special Charts Graduated to Order. 
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12-INCH CHARTS 

For Use with Models 211, 212 and 240 



Chart 




One 

Rev. oi 

Chart 



687 



i 170 F 200 to MH3° F 

>oo° F 



665 90° C 



u to 100° C 



1 < ii •■■ ion < 






m to in" < 



I 60 120° I 
120° C 



l 10° c 






1943 



60 to 135 ■ 



80 to 150° C 



C 

c 



'V) 






i 130° C 
l° c 



24 Hrs 
12 Hrs 



24 Hrs 
12 Hrs 



24 Hrs. 



25 to 145° C 



• 160° C 



7 D 
24 U- 



24 llr. 



C 

165° C 



165 



loot- is.s°c 









I 



25 to 

25 R 

25 K 



50 to 175* | 



50 to !''■ ' 



12 Hrs. 



7 i 
24 ! 



24 Hrs. 



•\ Hrs. 



k 



R 
50° K 



L12 R 



•$S. i 



R 7 1 i 
R 2 1 1 
63° R 1 Hr. 



to 88° R 7 D 



o to 88° R 
88° R 



l 120 I- 



24 I 
6 I 



Specimen Sections of Charts 







24 Hrs. 



Special Charts Graduated to Order. 



I 
I 
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An eminent Power Plant Engineer who has used many Bristol Recording Instruments sent us the above record 

in nn i me of his Bristol Feed V -cording Thermoi: s and commented as follows; 

"We have several of these thermometers in st and have found them remarkably accurate and positive in 

their indications, recording for months, without adjustment ol kind, the correct tempi rature within I or 2 degrees 

hrenheit. Further when installed beside a mercurial ihei r of standard make. I have found your instrument 

by far the more sensitive to rapid fluctuations of temperature 
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Chart 

o. 



1019 

(.44 



1031 



1044 



loi; 






■191 5 

•1920 
•1924 



!<>«> 



661 
1909 






656 



6i 
663 

•I'M'. 

•1925 
•1926 






675 



670 

u4i, 



8-INCH CHARTS 

For Use with Models 211, 212 and 240 



Working 
Ran^e 



to 160° P 

1 1. 1' 1 



oo to 170' r 



loo° F 



inn to ion F 



llo to 1^ ; 



120 i i 210" F 

120 to 210 F 

120 to 2 in F 



120 to 210 F 



100 E10°F 

ion 10 F 

100 510 !" 



150 !50 I 



l to 250 ! 
ISO to 250° F 



160 F 

180 !80 
180 i 2 

■ to 280 I 

180 !80 ! 

200 to JOG I 

200 1- Son F 
F 



180 H0°F 



200 to 130" F 



2 50 to 375° F 
250 to <75° F 



1914 250 to 375° F 



•$5.50 Extra List 




30 to 175 I 

>o to 175" F 



ISO I 



10 to 200° F 



'Mil F 



UN) to Jim 1 



120 to 220 F 
120 to ^^* F 
120 to 220° F 



120 to 220 i 
i Reversed) 

30 to 230* F 
J01 !30°] 
JO to 230* F 



30 to 270° F 



,270°F 

>i m . ■ 2 70° F 



,•,,.' M I I' 

I to 300° F 

I ,,, J00 i 
I ,,, J00 g F 
. J00° F 

►0 I 

2001 l 

[20° F 



,n to U0° F 



in ; n° F 



30 to 100° F 

SO f. lOO I 



30 to 400° F 



One 
Rev. of 

Chart 



7 Da 
24 Hours 



24 Hours 



21 Hour; 



7 Days 



24 Hours 



24 Hours 

12 Hour- 
' Hours 



12 Hours 



7 Da 
24 Hour-. 
12 Hours 



7 Days 



2 1 Hours 
1 Hour 



24 Hours 

24 Hoi 

12 Hours 
8 Hours 
J Hi 'urs 

' 1 Hours 
12 Hours 
IF >ur 



•\ Hours 



21 Hours 



7 Da 
21 Hours 



24 Hours 



Specimen Sections of Charts 



ITT 




- \ h ?...-. 





• 



z. & 



S 3 i 5 





l_l_l_y t 




tm+UUUiUli 



sv 5 



^ 



V- v '» * is iUi 



v — -i 1 1 i 

-•£ 3 U » * % > ' s « - A 



' « 



T T 1 [ 





SUA « ■ £ •* ■ $ TO 



K-l.l:- 





£"■£ « ^ S S \\\\g 
-4—4— 





" ._,;-^ ^ - g & 

^rVCSjM A 4 ^ £r\\A£ 

l.i \ nil! 









Special Charts Engraved to Order 



■ 

I 



■ 






m 



HjB^ 



■ 












i 



t 



y 









»V 
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Chart 

No. 



(.71 



(,0S 



(.43 



|'M!5 



I'MlS 



(,/,') 



,M,r- 



(.32 



I'lOd 

1907 



1939 



630 



66; 



Ml 
1900 



I960 

i 



692 



8-INCH CHARTS 

For Use with Models 211, 212 and 240 



Working 
Range 



636 2 ?0 to 380° F 



614 



300 to 470° F 



300 to 470° F 



JO to 45° C 



30 to 50° C 



J0 to 65 • 



JO to 70° C 



30 to 70 c < 



JO to 86° C 

30 to 86° ( 



4«i to 100° C 
40 to KM t ( 



70 to 125° C 



60 to 140° C 



80 to 155° C 



''ii to 170° C 
''(i to 170" C 



100 to 185° C 
100 to 185° C 



25 to 55° R 



30 to 80° R 



Total 
Scale 



30 to 415° F 



30 to 500° F 



30 to 500° F 



0to 50° C 



o 55° C 



20to 71° C 



Oto 79° C 



to 80° C 



(J to 100° C 
to 100 a C 



Oto 110° C 
Oto 110° C 



u to 132* C 



(i to l^°C 



o to 165° C 



to 185° C 
to 185° C 



to 200° C 
to 200° C 



to 63° R 



to 88° R 



One 

Revolution of 

Chart 



24 Hours 



7 Days 



24 Hours 



24 Hours 



7 Days 



7 Days 



24 Hours 



24 Hours 



T Days 
24 Hours 



7 Days 

'I Hours 



2 1 Hours 



24 Hours 



24 Hours 



2 1 Hours 
1 Hour 



7 Davs 
24 Hours 



24 Hour? 



24 Hours 



Specimen Sections of Charts 




\ to .i» :» so ,3 1 













* c 








\ \ \ \ -w 

:\b 4i» 13 50 

\ \ \ p 




•$5.50 Extra L 



Special Charts Graduated to Order. 









i 



A 



/ 



*« 



\ 









\ 






^^■^■^^^■^■§^^■■■1 




> 
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Fac-simile specimen section of 10-inch chart as used with Round Form Model 261 



3 



5 



• 

rn 





■■■■■■■■^^■^■■H 






■■^■■■■■■■^ 
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► 



► 













The above is full size fae-simile of 8-inch chart, with record from a Bristol's Class II Round 
Form Recording Thermometer, Model 261. The record is of Boiler Feed Water Temperatu id 
shows when thi gine is started and stopped. In n i the instruments the users wri' 

"We must say that these instruments are giving good results and working very satisfactorily." 



» 






■ 
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10-INCH AND 8-INCH CHARTS 

For Use with Model 261 




Chart 
No. 



Sim o! 
Chart 
Inches 



Runge 



One 
Rev. of 

Chart 



Specimen Sections of Charts 



H141MI 



U141M 



li)4ii| 



104(14 



1M4UJ 






8410 
8402 



8401 
8403 



8405 






B4H6 



10 



10 



l(i 



Id 



10 



8 



8 

8 



8 
8 



8 



8 



8 



90 to 220° F 



90 to 250= F 



90 to \M\ 1 



90 to 4< hi I- 



20 to Ml ■ 



J2 to 176 F 



mi to 180 F 

80 to ISO"' F 



24 Hr . 



24 Hi 



Hrs. 



.'4 Hrs. 



'i Hrs. 



.'4 Hrs. 



24 II 1 

r, Hrs 



90-to 220° F 

22(1 V 



90 to 250° F 



wo to 270° F 



!4 Hrs. 
12 Hrs. 



24 Hr*. 



7 Dys. 



90 to 330° F 



24 Hrs. 




rr 




■ 

■ 

■ 

I 



■■ 










w 



■HHHI 









wmmmmmmmmm 
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< 



i 



Full Size Reproduction of Chart as Used with Model 247 



The range of tl .rticular chart is 80° to 150° Fahrenheit, with scale graduation of 2 degn 
and for one revolution in 24-hours. 






■^^^^" 
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6-INCH CHARTS 

For Use with Model 247 



I 



irt 
lo. 



Each 
Graduation 



Working 
Range 



Scale 



One 

Revolution of 

Chart 






1211 



1203 



2° throughout 



2" throughout 



2° above inn I- 



90 to 140° F nm .,, 150° F 



I to 150° F 



170° F 



1202 : 3 above 130° F 



1207 
1204 






1 2 1 3 



120S 



1216 



ibovt 120 I 
2° above 120 1 



2° above ISO I 
■ •,. I50 c F 



5° throughout 



5° above 1 51 »° F 



5° above Imi 3 F 



I to 186° F 



LOO to 186° F 
l"ii to 186° F 



Kill i Jin I 
_'lu 1" 



125 to " F 



100 to 230° F 



l.'ln 200 I 



150 to 250° F 






■ 



1218 



i > I •■ 






i 



2° abow 2 51 1 I 



2° above 280° F 



5° !75° F 



►60° F 



200 to -'00° F 



■ J20 8 F 



250 to 375° F 



5° above 3i mi 1 



2° above 30 I 
■ >ve 30 l 



2° above 60° C 



JOO to 425° F 



30 to 90 C 
50 to 90° C 



05 to 110 C 



•$5.50 Extra List 



<)ll to 10(1 



<),» to 180 i 



SO to 200 l 



l00to2iMi I 
L00 to 200° F 



JO to 230' i 
$i i ! $0° F 



LOO to 240° F 



24 Hours 



7 D 



24 Efours 



2 1 Hours 



•;n sn I 



ion 



7 Da; 

'1 Hours 



7 I).i 
24 H"urs 



7 Dj 



.'1 Hours 



24 Hours 



Hill . 275 I 



180 to 300 I 



24 Hours 



24 Hours 



3ot.) v>«r F 



100 to 400° F 



'1 IImII, 



7 D. 



250 150° F 



to 1IK» : ' C 

ii io 100° C 



65 ■ 120'C 



! i Horn 



7 Di 
2 1 Hours 



24 Hours 



Specimen Sections of Charts 





\ ^ *i t . i. £ I 

I I 1 1 




WW- * ' 



S H~~t 














ttrr 

j 

i r 











jp 



I i_ 

m 

■ 



■ 



■ 

■ 




^mmmmmmmmm^mmmmmmmmmmmmMm^m^mmmm^^^m^^> 
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PLAIN BULBS 

For Use with Class II Recording Thermometers 



• 









Bulb No. 202 



— t ^afiff^^^^* 




A" 



<■ ■'"■■■ 




waiiiiiimiiiih 



' 



yM. 




Sensitive Portion 4" 

K * 

Extension 5 ' 



6"- 



Plain copper bulb; Reinforced Flexible Bronze- Armored Connecting Tube. Used for atmoS' 
pheric temperatures in open spaces or for suspending in liquids. 



Bulb No. 4202 














- ^imyiium """"""""" 



z pswmimp nto^j^ 




:= nrmww>w rnwv '__ 



A 



J I 



Sensitive Portion 4" 



•Mi" 



P0 



IE) 



Plain copper bulb, with extra long extension; Reinforced Flexible Bronze-Armored Connect 
ing Tube. May be furnished with Adjustable Flange, if required. Used for atmospheric tempera 
tures in open spaces or for suspending in liquids. 






Bulb No. 6202 




I 




%•• 



>\w>.*\s^i.mnt//ntiiniiiuiti 



f - 






' 



•AW 




: % 



t n Sensitive 
Portion 



Extra long plain copper bulb; with adjustable flange; Reinforced Flexible Bronze-Armor^ 1 1 
Connecting Tube. Used for suspending in tanks containing liquids. 

See Pages 40 and 41 for List Prices. 



HON 



■■ P^H 
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BULBS WITH UNION CONNECTION 

For Use with Class II Recording Thermometers 



Bulb No. 222 



z ^^Mum i um ^urxssszzxwzn* 



SjiH* 



i'":'\\\\ 



™™\\\\\\\\V\TQWliltllllill(lltlllll! 




16" I'ipc Thread 



2'/ 4 "- -** 



BZ96" 



Sensitive* Portion 4" 



5"- 



Copper bulb with Union Con] ion; Reinforced Bronze-Armored Connecting Tube. Used 
t< >r temperatures in clos< under pressure. See page 35 '< >r method of installing. 



Bulb No. 282 



mmwwfm^ 



«m#m 




^^v^x^xv^ irmw/////m 



<■ 




4%^ 



*4"PipeThmri 



) 



V 



Sensitive 
Portion 2" 



Short brass bulb with Union Connection; Reinforced Flexible Bronze -Armored Connecting 
Tube t e d Eoi u-e inclosed ces under pressure. 



m 

n 



See Pages 40 and 41 for List Prices. 




rfvt 






* 







I 
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BULBS WITH UNION CONNECTION 

For Use with Class II Recording Thermometers 

Bulb No. 292 (With Lagging Plug) 



Ca 



auu*uu — ^&8B3S^m 



\\\\\\\\\\\\\\\\\\ \\\\\\\ ^ 




Sensitive 
Port.on 2" 



Brass bulb with Union Connection and Extension for Lagging; Reinforced Flexible Bronze 
Armored Connecting Tube. Used for temperatures in closed spaces under pressure. 

Bulb No. 207 (With Bendable Extension) 



^••'flW— 




60" 




l '» I'n,,. | | ir , .,.1 

2%"- 

Copper bulb with Union Connection and extra long Bendable Extension; Reinforced Flexible 
Bronze-Armored Connecting Tube. Used for temperatures in Vacuum Apparatus, Trans- 
formers, etc. 

See Pages 40 and 41 for List Prices. 




l)i 



B 




i 



■■ 
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BULBS WITH UNION CONNECTION AND 

SEPARABLE SOCKET 

For Use with Class II Recording Thermometers 

BULB No. 232 (Bronze Socket) 



r m m MMmmw w wmm 



i^SBB 




i M \*\ 



zzzz==zzz=Ol 




W P«Pe thread 



WW 



Sensitive Portion 4 W % 

" - ^j 



:,',' 



Copper bulb with Union Connection and Separable Bronze Socket ; Reinforced Flexible 
Bronze-Armored Connecting Tube. Used for temperatures in close 1 B] 'aces under pressure. 

Bulb No. 1242 (Cast-iron Socket) 




i Pipe Three I 



— ; -"".Tfl 




. 




SeiMitive Portion 4 W>" 



5^- 



Copper bulb with Union Connection and Separable Cast Iron Socket; Reinforced Flexible 
Bronze-Armored Connecting Tube. 1 i 1 for temperatures in closed spaces under pressure. 

Bulb No. 2232 (Phospher-Bronze Socket) 




n"- 



Copper bulb with Separable Phospher-Bronze Socket; Reinforced Flexible Bronze-Armored 
Connecting Tube. Specially adapted for Sulphite Digester. 

See Pages 40 and 41 for List Prices. 



r»i 



n 

3 







Il/f 



r 
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BULBS WITH UNION CONNECTION 

AND WING NUT 

For Use with Class II Recording Thermometers 



Bulb No. 4222 



^■Wffiftttfttt 




nnuuumumQ l////////////////// 




%" Pipe Thread 



Sensitive Portion 4" 

K : >l 



5" 



X 1 - 






« 



i. 



Copper bulb with Union Connection and Wing Nut; Reinforced Flexible Bronze-Armored 
Connecting Tube. Used where it is required to readily detach bulb, as on Vats, Tanks, Pas- 
teurizers, etc. 



Bulb No. 1282 






||«J 



■ 



?j 




ilttttSMSftttlttW 




wmituwiiiiiwii 



*\\\\\\\\\\\\\\\\ww Q \mimumii 




Short Brass bulb with Union Connection and Wing Nut; Reinforced Flexible Bronze^ 
Armored Connecting Tube. Particularly adapted for Pasteurizers, and similar applications. 

See Pages 40 and 41 for List Prices. 



%.% 
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BULBS WITH UNION CONNECTION 

AND WING NUT 

For Use with Class II Recording Thermometers 






I 



Bulb No. 7292 (With Lagging Plug) 




l%" 18" Thread 



iwwwwwwwrwimnuiiiuiHifTi 




n% 



ti 



Copper bulb with Wing Nut, Union Connection and Lagging Extension; Reinforced Flexible 
Bronze-Armored Connecting Tube. CJsed in connection with Pasteurizers. 



I 



Bulb No. 4292 (With Sleeve for Lagging) 




< /:::: :. 



TTTmTTTTQT777777T//////////;//( 




HOi" 



Sensitive Portion 4" 
K ^ 



5" 



Copper screw bulb with Adjustable Sleeve and Wing Nut ; Reinforced Flexible Bronze- 
Armored Connecting Tube. Used on Tanks, Pasteurizers, etc. 



See Pages 40 and 41 for List Prices. 






3 






3 







w 
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LEAD COVERED BULBS 

For Use with Class II Recording Thermometers 

Bulb No. 204 (Plain) 



1 




i 



isitiv* Portion 4' 



5" 



U 



Plain lead-covere«l bulb; Flexible Lead-G red Connecting Tube. Used for temperatures 
in Dry Heater- I tc. 

Bulb No. 252 (Union Connection) 



=.u amsaamTO ua 




^>MM 




• — . 



n 




%" PipeThr. i.i 



ni 



Sensiti we Porl ion 4 
Extension 5" 



Lead-covered bulb with Union Connection; Reinforced Flexible Bronze -Armored Connecting 
Tube. Used in Vulcanizers, etc. 










Bulb No. 253 (Union Connection; 





Pipe Thread 



I 



0»« 



Sensitive Portion 4 



5" 



Lead-covered bulb with Union Connection; Flexible Lead-Covered Connecting Tube. Used 
for temperatures in Vulcanizers, etc. 

See Pages 40 and 41 for List Prices. 
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METHODS OF INSTALLING BULBS 



f 



VttLU 







I 



Fiji. 54? 

Bulbs Installed Under Pressure 

The above illustration shows I'.ulbNo. 222 installed at an elbow in the pipe line. This is one 

of t hc nr 'ry methods of applying where it i : sired to measure temperatures under 

essure. Bull. parable socket, like No. 232, m Iso be used in this same wa) However, 

the separable socket remains permanently in place, while the bulb itself may be removed as desired 

without shutting off the system. 




Flft. 238 

Bulbs Installed in Open Spaces 

In measuring atmospheric temperatures in Dry Kilns, Drying O. tc, the bulb should be 

located where it will be subjected ree circulation of atmosphere tl mperature of which is to be 
recorded I nail ided centrally at the top is the most practical and satisfactory way .and 

ha uninterrupted circulation and out of the way of matenals being placed 

below for t ,,,< Tins method oi installation is shown dramatically in Fig 238 and 

clearly shows the advantage of the long distance feature of Bristol s Class II Recording Ther- 

mometers. 
















i 



UtiMl lill. 
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'Ctll rial 



Catalog 1203 BRISTOL'S CLASS II RECORDING THERMO METERS Page 36 

RELATIVE ELEVATION OF BULB AND RECORDER 



o 



B 



Always specify bulb elevation as per item No. 14 of Directions for Ordering on page 38 when 
ordering Bristol's Class II Recording Thermometers. If Bulb is to be installed higher than 
Recorder, specify dimension "A" as per Fig. 831. For Bulb installed on same level as Recorder, 
specify as per Fig. 832, and Bulb installed lower than Recorder, specify as per Fig. 833. 

Note— If the sensitive Bulb is installed at the same level as the base of the Recording Instru- 
ment, it is immaterial whether the connecting tube between the Bulb and Recorder is installed in a 
straight line 1 nt ween the Recorder and the Bulb. For example, if the Bulb is on the same level 
the basi i if the Recorder, the connecting tube may be run up to the ceiling, over and down to the 
bulb, or it may be dropped down and run under the floor then up to the bulb. The important 
thing to know is whether the base of the Instrument and the Bulb are on the same level. 

Unless otherwise specified Bristol's Class II Recording Thermometers are calibrated for the 
Bulb and Instrument to be installed at the same level. 








• 



Bulbs Installed Higher Than 

Recorder 

Item No. 14 of Directions for Ordering on 
page 38 should read: "Bulb will be installed 
at a level 'A' feet higher than the level of the 
base of the Recording Instrument." See Fig. 
831. 



^.•■"W-"-"! 



H 






Fift. 831 
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RELATIVE ELEVATION OF BULB AND RECORDER 





Bulbs Installed at Same Level 

as Recorder 

Item No. 14 of Directions for Ordering on 
page 38 should read : " Bulb will be installed at 
same level as base of Recording Instrument." 
See Fig. 832. 



Fl«. B32 



Bulbs Installed Lower Than 

Recorder 

Item No. 14 of Directions for Ordering on 
page 38 should read: "Bulb will be installed at 
a level * B ' feet lower than the level of the base 
of the Recording Instrument." See Fig. 833. 



B 



'.. — ■---..-- • --- ■ 



FU. 833 
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— ^— 



i ■ « .it ptmfti 
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DIRECTIONS FOR ORDERING 

In ordering Bristol's Class II Recording Thermometers specify the following: 

1. MODEL NUMBER of recording Instrument. 

2. FINISH of recording instrument. 

(Black Enamel is standard finish on all models except 212, which is wood, and will be 
furnUU-d unless otherwise specified.) 
3 ARRANGEMENT OF CONNECTIONS of recording instrument, i. e.. "front connected" 

or "back connected." 

(Front connected instruments are standard, and will be lurnished unless otherwise 

specified.) 

4. MAXIMUM TEMPERATURE to which sensitive bulb will ever be exposed. 

5. AVERAGE WORKING TEMPERATURE to be recorded. 

6. MINIMUM TEMPERATURE of which it is important to have a clear record. 

N, n — Bristol's Cla II Recording Thermometers as regularly calibrated are only 
to be used to record bulb temperatures hi than the temperature to which the 

recorder and connecting tube are subjected. 

7. SIZE OF CHART or dial, i. e 12-inch, 10-inch. 8-inch, or 6-inch. 

s. REVOLUTION OF CHART, i. e., 7-day, 24-hour, 12-hour, or 1-hour, etc. 

9. CHART NUMBER. 

10. KIND OF FLEXIBLE CONNECTING TUBE, i. e., bronze-armored, st< .-. 1-armored, or 

lead-armored. 

11. LENGTH OF FLEXIBLE CONNECTING TUBE needed between recording instru- 

ment and sensitive bulb. 
Standard length, 25 fei and will be furni 1 unless otherwise specified. 

12. BULB NUMBER. In selecting bulb it should be remembered thai the entire sensitive 

portion should be immersed or exposed to the medium or temperature of which a 
record is desired. 

1 3. APPLICATION for which recording instrument is to be used. 

(In ordering these thermom< it is often desirable for the customer to submit a 

sketch outlining method of applying sensitive bulb.) 

14. ELEVATION of Lull) in comparison with the base of recording instrument (see pages 

36 and 37.) 
i.e. (a) " Bulb will be installed at a level — 'A' — feet higher than the level of the base i il 
the recording instrument." (See Fig. 831, page 36.) 

(b) " Bulb will be install ne level as base of recording instrument." 

(c) "Bulb will be installed at a level — ' B' — feet lower than the level of the base of 
the recording instrument." 

(Unless otherwise specified Bristol's Class II Recording Thermometers are furnished 
to record correctly, when bulb is installed at same level as base of recording instru- 
ment.) 



or 
or 



f< 



TELEGRAPHIC ORDERS 

In ordering regularly li Bristol Class II Recording Thermometers to be furnished with 

standard finishes and complete with standard lengths of com rig tub bandard bulbs, as 

listed on pages 28 t< J 1 the or. r these may be specified more 1 iriefly as follows: 

(1) MODEL NUMBER (2) CHART NUMBER (3) BULB NUMBER 



^mamm^ 
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DRILLING DIMENSIONS 




ii -';;"-" 



D 




-Hh 



Fig. 174 



Kill. 2014 



»> 




Fiji. 1681 



D 



MODEL 


SIZE 
CHART 


FIGURE 
NO. 








DIMENSIONS IN 


INCHES 








NO. 


A 


B 


c 


D 


E 


F 


G 


H 


J 


211 

211 

24() 
240 


12-inch 

inch 

12-inch 
inch 

6-inch 

8-inch 

ln-inch 


174 

174 

1681 
[681 

2014 

2014 
2014 


13)4' 

in ' 

11 * 

10H' 

1 1 H' 


17**' 

IS ' 
13 ' 

3.V 
4 J 


3 l A' 
6ft' 


3}i' 


12'8' 

9#' 


16ft' 
lift' 

13 ' 
9ft' 

None 


V ariable 
Variable 

Variable 
Variable 

Variable 


H' 
H' 

1ft' 


ift 

i ■ 

3tf' 

2 ft' 

3 h ' 


247 




Back Connected 
Inverted 


Front 
Connt'd 


B.C. 

Upright 




3#* 


Variable 
Variable 


ift' 
ift' 


3; »' 

AH" 


241 




241 











w 
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__^_ 



wmm 
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LIST PRICES 

«.- Q „ k»i™* a rf fnr standard finish use and 25-feet armored capillary connecting tube. With 
, P SSh S "eluded IMCtalf. bottle of Bristol's Special Recording Instrument Ink, Pad.ock 



w 

an 



each 






inu uc;. 


Bulb 


Instrumi N 1 


Chart 


No. 


Shown on 
Page 


Model 
Xo. 


Shown on 

I'a.L'i 


12-Inch 


10- Inch 


8-Inch 


'•-Inch 


202 


2N 


211 


4 


$79.00 


— 


868.00 " 


— 




5 40 


6 


84.00 


— 


73.00 


—— 






212 


7 


84.00 


— 


7 vim 


^^ 






241 


g 


_ 


$62.00 


57.00 


— 






247 


9 


— 








$51.00 


4202 


28 


211 


4 


82.00 





71.00 









240 


6 


87.0O 





7(l UM 


^^•^ 






12 


— 

i 


-7.(in 





76.00 









241 


8 


— 


65.00 


60.00 


— ■ ■ 






247 


9 








^— 


54.00 


6202 


28 


211 


4 


89.50 





78.50 









240 


6 


94 50 





$.50 


■ — 






212 


/ 


94 50 


— 


83.50 









241 







72.50 


67.50 


— 






247 


9 





■■-■ 


— 


61.50 


204 


34 


211 


4 


80.00 





69.00 









240 


6 


85 00 





74.00 









12 


7 


85.00 





74.00 









241 







63.00 


58.00 









247 


9 





— 




52.00 


207 


30 


211 


4 


0(1 





74.00 









24H 


6 


9d in. 





00 









212 


— 

- 


On no 


— 


79.00 









241 


8 





68.00 


63.00 









247 


9 





—- 


_ 


57.00 


222 


29 


211 


4 


80.00 


. ... 


69.00 









in 


6 


J.00 


— 


74 00 









212 


7 


5.00 





74.00 









241 


8 





63.00 


^S.OO 









247 


9 


— 


— 




52.00 


4222 


32 


211 


4 


80 00 


^^_ 


69.00 


— 






240 


6 


5.00 


— 


74110 


— 






212 


7 


85.011 





74.1' 


_ 






241 


8 


— 


63.00 


58.00 









247 


'i 


— 


— 




52.00 


2M 


31 


211 


4 


84.00 


^M 


73.00 


— 






\0 


6 


89.00 





78.00 


— 






212 


/ 


89.00 





78.00 


— 






241 


8 





67.00 


62.00 


— 






247 


9 





— 




56.00 


2232 


31 


211 


4 


93.00 


^__ 


82.00 


i 






240 


6 


98.00 


— 


87.00 









212 


: 


98.00 


— 


87.00 









241 


8 


— — 


76.00 


71.0H 









247 


9 


— 






65.00 









4 



\ishes— Black Enamel is the Standard Finish for all cases except Model 212, which is wood. All models 
except Nos. 240, 241 and 212 may be furnished in full nickel finish at a slightly increased price (quoted on reque* 

Cosm -.< riNG Tube — Twenty -five feet andard h of connecting tube and will be furnished unless otherwise 

specified. For shorter lengths, not less than 5-feet of tubing, deduct 44 cents per foot; for longer lengths add 44 ceni s 
\ >< r foot. 

Arrangi r of Connections— "Front Connected" or "Back Connected." (Front connected instruments are 

■ndard. and will be furnished unless otherwise specified.; For "Back Connected" add $5.50 extra list. 

All Prices on this page are F. O. B. Waterbury, Conn. 
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LIST PRICES 

Prices given below are for standard finish case and 25-feet armored capillary connecting tube. With 
each instrument is included 100 Charts, bottle of Bristol's Special Recording Instrument Ink, Padlock 
and Key. See "Note" at bottom of this page. 



Bi i u 



Instrument 



Chart 



No, 



» 



1242 



252 



253 



Shown i 'ii 
Pa 



Mndel 
No. 



31 



$4 



■1 



2S2 



I2S2 



292 



42'I2 



7292 



') 



2'> 



n 



30 



33 



J3 



211 
240 

J 12 
241 
247 

211 
240 
212 
241 
247 

211 
2 4(i 
212 
241 
247 

211 

24(1 
2 12 
241 

2 1 ; 

211 

'In 

241 

247 

211 

212 

Ml 
247 

211 
24d 
212 

241 

2 17 

211 
>40 

241 



Shown on 
Pa 



6 

7 


I 

7 
8 
9 

I 

7 
8 
9 

4 
6 

7 
- 
9 

4 
6 
7 
8 
9 

4 
6 
1 

9 

■\ 
6 
7 
8 
9 

4 

6 

7 
'I 



12-Inch 



$82 00 

87 00 

nil 



01) 

mi 

87.00 



.hi 

87.0.1 
87 mi 



nil 
87.00 
87.00 



mi. 



vixOO 



65.01) 



8- Inch 



65.00 



mi 

S8.00 

.Willi 



65.00 



85.00 
90.00 
90,00 



85.00 

01 l.lll I 

mm mi 



85.00 

on mi 

on. nn 



oooo 



r,.s.n.i 



O.S.I HI 



68.00 



S7l.nn 
76.00 
76JKI 
60.00 



71.ni) 
76.00 
76.00 

nun.) 



71.0(1 
70.00 

76 00 

(.ii.iii) 



7l.nn 
76.IMI 
"0.00 
60.00 



72.00 

77.00 

77JKI 
61JMI 



74.(K» 
79.00 
79.00 
63.00 



74.1M) 

79.no 

9.00 

63 nn 



74.00 
7').(M) 

7u.no 

63.00 



6-Inch 



S54.00 



54.00 



54.00 



5 4 nn 






55.00 



■ 



■ 



w. 



^7. CM) 






If 



** 



t 



57.00 



57.00 






^ 

FiMSHES-Black Enamel is the Shmdar.1 Finish for all cases except Model 212, which is wood. All models 
• v ,„ i, L^rolv be furnished in full i lightly increased pnee (quoted on request). 

,„„,.„, tube and will be furnished I uriess otherwise 

specified^ f tubing, deduc 44 cents per foot; for longer lengths add 44 cents 

per foot. --Front Connected" or "Back Connected." . Front connected instruments 

are JEEESFJImE* SedS SherwS specified.) For "Back Connected" add $5.50 extra list. 

All Prices on this page are F. O. 13. Waterbury. Conn. 
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ADDITIONAL SUPPLIES 

CHARTS 

All charts for Bristol's Recording Instruments are numbered, and to avoid delay in delivery, 
the Chart Number should be pi i ified on all orders for charts- 

The name and address of The Bristol Com, .any i^ printed near the o titer of all genuine 
Bristol's Round Charts and on the side of the Strip Charts. Bristol's Recording Instruments 
are guaranteed to be accurate only when charts bearing the name oi The Bristol Company 

are used. 

Bristol's Round Charts are sold by the hundred. When placing orders specify by the 
hundr< -1 or multiple th< K otherwi i died, we n re therighl to change to the nearest 

multiple oi 100. Strip Charts an M by the roll 90 and 30 feet in length. With each new 
Round Charl Type Recorder are included 100 Charts, With new Strip Type Recorder is in- 
cluded one 90-tt . chart roll. 

LIST PRICES 



BRISTOL'S ROUND CHART. IJ-Inch and Ill-Inch Diameter, 

Per 100 

Printed in copying ink, p»-t I DO. 
7-l>ay. printed in two colors, per 100 
Onion-skin paper, per 100 
Smoked surface, per 100 

BRISTOL'S ROUND CHART, 8-Inch and 6-Inch Diameter, 

Per 100 

Primed in copying ink. per 100 
7-Day. printed in two colors, per loo 
Onion-skin paper, per 100 
Smoked surface, per 100 

BRISTOL'S si Kir CHART, per roll 90 feet lonfi 

per roll <<l feet long 



11.63 

1.90 

2.20 

2 7S 

4.40 

.80 
9S 
1.35 
1.65 
2.75 
1.10 

.45 



INK 

With each Recording Instrument is furnished a bottl of ial Recording Instrument Ink, 

a combination rubber stopper and glass filler. To obtain sal Records use this Special 

Ink only. 

The standard color of this special ink is red, bul oth< can be furnished to order for 

use in making records on "onionskin 1 ' sheets to be blue-printed. 

LIST PRK IS 

BRISTOL'S SPECIAL RECORDING INSTRUMIM INK, 

One-ounce Bottle $ .30 

Two-ounce Bottle .45 

Four-ounce Bottle . t 65 

Half-pint Bottle 110 

Pint Bottle. . i *Mi 

Quart Bottle 4 jf 

COMBINATION Rl JBBI R STOPPER AM) GLASS FILLER .10 

FIXATIVE FOR SMOKED CHARTS 

LIST PRICKS 
Fixative Solution for Smoked Charts, per quart can % .80 

Special Glass Jar for fixing 8-inch Smoked Chans .30 

CHART HOLDER 
^ .. .. , « Usl PRICES 

i hart Holder for B-Incfa Round < h.»ri 
« lart Holdei for 12-Incfa Round Chart 

When ordering i ban Bolder*, »pe< tfj whether for wall or shell um, 



$2.2(1 

us 



1 Prices on this page are I*\ 0. B \\ i m. 
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BRISTOL'S 

■ to.u. a p*T_orncc 



RECORDING WET AND DRY-BULB THERMOMETER 

MODEL 211 



► 




i lg 1780 



1 



j; : Recording \V< ' Dry-Bulb Theixn< hown here is an adaption of the 

.. i: Vapor Pressure or Class [I Recording Thermometer with adjusted 

bulb Tl.i ■ of instrumen ed for simplicity of c< tion, accuracy and sensitivity 

! i an be calil ractii allj all r tween freezing an.l the l.oiling 

r. The instrumenl has I niplete o iting systems, including two bulbs and 

both i i irdinj the same chart. I i i records the temperature oi the 

,] r itmos] herthi temperatun i abulbke tistantly moist, and known 

■bulb. 

eration of Bristol's R rding Wei and Di Bulb Thermometer is based on the 
principle tl with tl mount of moisture in the atmosphere. The tempera- 
ture eet-bulb is alv lower than the urrounding atmosphere. The difference in the 
temr ■ 1 1 u: wet-bulb and dry-bulb is known j t-bulb depression. This 
riesdire. ration, whi ty proportional to the amount 
of W j in the air, al the indi 1 atmosj mperature By taking the dry-bulb 
temj. ■ andno tig the wet-bulb depn »n. tl lative humidity i percent can be readily 
ascertain. rom the table furni i d. 

Prices Quoted on Request 



■ 
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TRADE m- 






^m 



BOSTON 
Old South Bid! 

DETROIT 



BRISTOL'S 

REG.U S PAT, OF f \CL. 




THE BRISTOL COMPANY 

Main Office and Factory 
WATERBURY, CONN., U. S. A. 



\i\\ ^ ork 
114 i Ibertj Si 

i HICAGO 
Monailiiork III"* k 



BRANCH OFFICES! 

PH1LADE1 IMIIA BmMINGHAM 

Willi n. r Bid*. Afte-Herald Bldft. 

Minus DENVER 

Boatmen's Bank Bldfi. I S National Rank Md£. 



PITTMU R<li 
Frick Bldft. 

SAN FRAN* [SCO 
Rialto Mdft. 



Hook HldU- 

THE MOST EXTENSIVE LINE OF RECORDING INSTRUMENTS IN THE WORLD 

PRESSURE AND VACUUM 
Bristol's Recording Pressure and Vacuum Gauges 

LIQUID LEVEL 
Bristol's Recording Water Level Gauges 
Bristol-Den Wa 1 Gauges for m R' 

TEMPERATURE 

Bristol's Class I Recording Thermometers Bristol's Class II Recording Thermometers 

Bristol's Class III Recording Thermometer 
Wm. H. Bi Indicating and Recording Electric Pyrometers Bristol's Temperature Controll- 

HUMIDITY 
Recording Wei and Dry Bulb Thermometers 

ELECTRICITY 
Bristol's Recording Voltmeters Bristol's Recording Ammeters Bristol's Recording Wattmeters 

Wm. H. Bristol Recording Milli Voltmeters Wm. H. Bristol Recording Shunt Ammeters 

Bristol's Recording Frequency Meter 

TIME MOTION SPEED 

Bristol's Electric Time Record* Bristol's Mechanical Time Recorders Bristol's Recording Tachometers 

MISCELLANEOUS 

Supplies for Bristol Recording Instruments Bristol- Durand Radii Averaging Instruments 

Gaugeboard Clocks Bristol Engine Counters Bristol Revolution Counter Bristo Patent Safety Set Screws 

Bristol's Patent Steel Belt Lacing— The Perfect Fastener for All Kinds of Belts 



l> IN V 



The Hkminway Press. W iter bury, Conn. 
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DCA 



Contents 



Working Parts 



Page 

i 



Interior Construct!' 



Portable Model Thermometer 
( 'lock . 



1 iriginal Form Thermometer Model 311 

Moist uiv-Proof Model .340. Re< tangular < '. 



Moi ture-Proof Model 341, Round Form < 
Eccentric Model 34 7 for 6-Inch Charts 
Inverted Pen arm Thermomi 
Double K rd Thermometer, 



5 
o 
7 
8 
9 
l(i 

11 
12 



Three Record Thermometer. 14 



1 'utdoor Atmospheric Thermometer 
Flush T;, ermometer for Panel B 

Wooden Protection Case. 
Automatic Alarm Attachment 
Am mii: Temperatun ( ontrol 
Flexible Connection 



IS 

16 

17 

19 

20 



• . Distance Electric Transmitting £ em. . . ... 21 

Sei ve Bulbs y 32 

Ch for R. rding Thermonn 34 to 51 

: t Prices... 52 to 53 

Directions for ( Ordering 54 

Ink for Recording Tl 1 rm 55 

Radi aging I rument 55 
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GAS PILLED Ki;c. »RDING THERMOMETERS Page 3 






Introductory 

Nitrogen gas under presstin ! in the working i of Bristol's Gas 

Filled Recording Thermometers Por man} yea dentists considered the gas 
filled thermometer as the ideal, but difficult to make. Ho- r. The Bristol 
Company, with over thirty-five year- able to offer a gas filled 

rding thermometer, which has in actual use.pro^ i d to be thoroughly efficient 
and pr; 1. 

Very definite char. in! it in the gas tilled type ■ 

thermometer. (1) It insures a uniformly graduated chart seal entire 

rai I) The tempi ure range is gn r than with some other methods. 

All ranges between 60 >eIou 1000°F, are covered 1 

Bt ' Ga Filled I* rmom- Wl required to record the 

low temperattu ted compel atori used, which correi eatm* >spheric 

i i ratur nt. T \ thermometer i just i 

!v in the L ■ in the higher. 

The oi scale rang* and mechanical fittings make Bi tol's G. 

tiled k Thermom rs adaptable an almost unlimited number 

in the indu il pla I ' • ■ alatog. 
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Simplicity 




t 











The illustrati on this page show tl 
pressure elements with penarm, as used with 
Bi Recording Thermometers. They prol »- 

ably illu than any ether way. tl 

utmost simplicity in construction of the instru- 
ment. It how the penarm is attached to 

the pressure el nt, and ] s directly on 

the chart, without the use of ui essary 
ar li <>r oth< : i ompli< ati '1 parts. 

When i rating, the pressure element is 
i onstantly expanding and contracting. Thi 
a continuous train and has a tendency I 
in the original calibration of the instru- 
ment. T ercome any such possibility, T 1 
Bri ( ompany, for many years havi 

emp] which insures 

reliable operation of the element, over along 
pe ; of time 

Asa pr of the last statement, there are 
in our files many i I ; - ol's Recording 

Thermonn which have bi en in constant 

n ice from fil I to twenty years and ov< 
and still o] ting satisfactorily. Just recently, 
.i concern buying ay recording thermom< - 

equivalent to twenty-five years 
of continuous and Bristol's Ther- 

mon ' ""1 thi -t. 







ral T Pressure E nt used in Bristol's 

C I lied Recording Thermoi 
r lov. s. 



H I ■ •-■■ ure Element used with Bri 

Gas Filled Recording Therm rs 

forhigl • ■■■ 
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Interior Arrangement 




■ 


















■ 



■ 
I 

■ 



*\ 



■ 

I 



I 



This Portable Model 312 shows the general interior arrangement of Bristol's 
Gas Filled Recording Thermometers. Notice particularly the relation 

of pressure element, penarm and chart 



For i perimental and test work, tl 
recording thern i eter has many 
riant Also for such pi; where 

only occasional required il 

Tins instrument u tl i working 

: : , • ju and 1 1" [1 i an be 

furnished in two siz< havinj 12-incl 

in di listed on 

38 to 44 



The i ' - >d '• nil varnish finish. 

The an compact and convenienl 

Ii is light m weighl and with the leather 
ng handle is easily portable. 

Any bulb shown in this catalog can be 
furni 1 with this instrument. The standard 
length "i connecting tube is 25-feet. 
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The Clock Back of Bristol's Charts 



While the thermometer penarm i re- 
cording the temperature on the char:, a 
clock movemenl revolves the i I arl 
. ,,i only the temperature can be read, bul 

the time at which il urs i Jiown. 
Thus the i lock ha an important pari in the 
,,,„ ion of the recording thermometer. 

SPRING WOUND CLOCK 




An especially designed "Seth Thomi 
1 in- ment is used in Brist< \Y \< 

cording Thermometers. Thi made by 

company who have been d gning and 
manufacturing cl< for over a « 

The repi r high grade workmanship 

and tim< qualitii h Thoma 

< 11 ki i. They can be depi '1 

upon. 

'I < echanical injury and protec- 

tion from dust, the ck is mounted in a 
dust-proof metal container, as illustrated 
. It is rarely I hal the 
perate unusual < In 

ich instances the can be ily removed 
from the case and returne r replacement 
or n r. 



MOTOR OPERATED CLOCK 




<, 



When desired, el illy operated 

ii be furnished It is used in ; a 

spring wound dock, and. of com 
advantage of no winding iuir< d. For h 
installations wher< i are used 

equipped with tl ri< clocks, it is pi ile 

to hi all (.'hart:- operating in unison. 

The electric clock furnished with Bi il's 

Recorders is the Warren Motor (' It 

operates on alternating current wl 
quen< i known to be constant, or w 
■ m I a 

! i an be furnished to usi oi fi(| . 50, LO 

2 5 i ycles. 

'I 24-hour 

or 7-day revolutioi on round chart recordei 

-r 1, 5 6 or 12-inch per hour on 
rip charl i 

As thi El O ick is not standard 

equipment an extra cl 

Prices quoted on request . 
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\S FILLED RECORDING THEKM< >M ETERS 



I 'age 7 



[ For Mounting on Wall, Panel-Board or Other Support 

I BRISTOL'S RECORDING THERMOMETER MODEL 311 




Tl is is the mosl pica) Bi I tru- 

tnd probably, the model n • Uy 

The interioi con tru< tion of 1 1 trumenl 

is the same- a hown in Model 312 on 

pap 5 By ( oni] \ >n, it will readily be s< 

v the case has been d gin <1 to fit the 

rks, and Thus allowing urn ace 

all moving parts. 

The instrument can be torn ' d in two 
sizes, having charts 12-inches in diameter or 



I i For compl< '■ List of charts to select 
iti ee pagi 38 to 44-. 
'li, standard finish of the case is Mark 

enamel. 

25-feet is the standard length of flexible 
i | ng tube fun: 1 with this instru- 
ment. Howi r or shorter lengths can 
be furnished nit requirements. 

Bulbs and fittings to adapl this type of 
instrumenl for various applications are shown 
on pagi '- to 32. 
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Moisture-Proof and Dust-Proof Case 

BRISTOL'S RECORDING THERMOMETER 
RECTANGULAR MODEL 340 






Many times it is nee ry to install a 
recording thermometer in locatioi whi 
there is considerable moisture, el i 
fumes dusl lir din in the atmosphi n which 
in a short time would d< rking 

parts of tl i trument. For such places this 
rugged casl iron i with moisture-pn 

and d -proof uld b( 1. 

This instrument also usi rior 

•ructi.m as tin- models 311 and 31 ' 

It can be furnished in two - with 



12-ii in diaii or > 

g ( 38 to 44 for selei 

The standard fundi for case is Mack 
enamel. 

25 of fiexiU" connei ting tul 

dard length, but may be varied t lit 
individual requirements. 

For -i hnlbs atid fittings see 

22 to 32. 
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Round Recording Thermometer With Moisture-Proof 

and Dust-Proof Case 

BRISTOL'S RECORDING THERMOMETER 

ROUND MODEL 341 







The open g principle in this round 
>del instrument I : i ami a all 
filled recording thermometo rs Howe^ i r, the 
• ior co uction musl ni o ai il; be 
altered to o inform to the round form i a i 
Two lzi ai ailable in this instrumi 
10-inches and 8-inches in diameti r 
[i i ■ ion of chi i l'' - 

These chai ire in no wi i interchai ble 



with other model shown in this catalog. 

The standard finish of the case is black 

enamel. 

25-feet of flexible connecting tube is 

: rd with this instrument, hut may be 

: Led .1 d( ired to suit individual conditions. 

The same bulbs and fittings for use with 

other ii ts are used with this round 

model. See p; . ■■ ' ' 'o 32 for description. 
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A Small Recording Thermometer using 
Charts 6-inches in Diameter 

BRISTOL'S RECORDING THERMOMETER 

MODEL 347 








There are many places when not 

necessary to ha close tern- ture 

and where relative tempi uri only is 
important. For Mich places this instrument 
using 6-inch diameter chart tak< can 
requirements. It is also 1 r in price 
than some of the other models. 

The eccentric form c'im Model 347 permits 
ally the same angle of deflection 
enarm as in the M Sll and $40 



Only one size in the model can be furnished. 
For selection of charts see pages 50 and 51. 
These charts cannot be used with any other 
model. 

The standard finish of the case is black 
enamel. 

The standard length of connecting tube 
is 25-feet. 

For suitable bulbs and fittings see pages 
22 to 32. 
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Inverted Penarm 

BRISTOL'S RECORDING THERMOMETER ROUND MODEL, 341 

WITH INVERTED PENARM 










■ • 




D ing t'r^m the instrumi I illustrated 

ceding pag< , this recording th< 
meter is equ d with penarm operating 
Tii the top. It i . ailed thi I | nann 

and for some cl of installations i1 is 

pi d. 



Any model of Bristol's Gas Filled Record- 
rhermometers can be furnished with the 
j m penarm. The price is the same 

with the upright. 
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Two Records on One Chart 

BRISTOL'S RECORDING THERMOMETER RECTANGULAR MODEL 340 

COMPLETE WITH TWO RECORDING SYSTEMS 










For the purpose of making conveniei 

comparison, it is sometimes desirable to 1 
two temperature records on th< i. 

As for example — Economizer \\ i inlel and 
outlet ; Boiler Flue Gas inlet and nut let. 

To provide for the two records on the 01 
chart the Recording Thermometer is equip] ed 
with two com] thermometer s 



The particular i rumenl ; own abo 1 i 
in rectangular moisture-prooi e with in- 
rted penarm, but other models i be 
rnished with two penarms and may fcx 
either inverted or upright as desired. 

To del ermine the price of the two-pi 
rding thermometer multiply the prici 
the single pen instrument by 1 '»• 



• 
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Another Two-Pen Recording Thermometer 

BRISTOL'S RECORDING THERMOMETER MODEL 311 
INVERTED TYPE WITH TWO PENARMS 







■ 












V. I 






~^^fc 
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Tin I -v. another model of Bri I ■' R.< i ordu 
rhermometer equipped with two penarms and tv 
, . . , bulbs, for r< i ording two different temperatui 

on tl i me i : ai t. 

I,, ord« r thai there ma: be no < onfusion of the two 
temperatur rd u ually inks ol di rem i olors i 

i the pens. 
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Three Records on One Chart 

BRISTOL'S RECORDING THERMOMETER RECTANGULAR MODEL 340 

WITH THREE PENARMS 




Here is a thermometer with thre< compli 
thermometer units mounted in th< one rase 
so that they will record on on< chart. 

Such an equipment is valuable w! • in 
order to obtain the greatest efl ncy in some 

•cesses, it is necessary to know and n 
the temperatures in thi lifferent locatio 
on the same proce It provid< 

thod of comparison and simpl 

such recon : 

As an example of whei ich ii 
are used, Flue Gas Econon with i rds 



(1 i Flue Gas leaving Boiler, (2) Flue Gas 
Lving i. >mizer J) At Air Pn ater. 
Alx., il For heating Steam, (2) Feed Wat. 
J | Air Temperature. 

Thi an many oilier such groups win 
a three-pen Bristol's Recording Thermometer 
furni ; i alual le informal ion. 

To d< mine the pri< Bristol's Thr< 

Record R rdlng Thermometers, multiply 
the list price tor single p rm by -' 



• 
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Outdoor Atmospheric Temperatures Recorded Ind 

BRISTOL'S RECORDING THERMOMETER MODEL 311 
COMPLETE WITH WEATHER HOI SE 



oors 



• 



> 




Il<' i recording thennoi r outfil for 
recording outdoor atmospl ature 

It i- o arranged that the instrument with tl 
chart can be lo d inside the building, while 
,t ''' w e bulb is mounted outside in tl 

latticed weather house, wl e i1 is exposed to 
the outside atmospheric temperatun 

By being able to i rvi tl i a< tual 

temperature i hai g< . it is possible to antici- 

ite the demands upon heating and cooling 



terns, with the result that much greater 

"iiomy and efficiency is obtained. For these 

>ns this I • i of re< i rding thermometer is 

extei ely used by hotel: , apartment houses, 

manu turing plants, public buildings and in 

pri ati r< idi n< es. 

A similar equipment can be furnished 
with two pens so that thi econd pen records 

the ind. Kir ru«->m temperatun . 






w 

t? 
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Flush Type Model for Panel-Boards 

RECORDING THERMOMETER FLUSH TYPE MODEL 343 




The thermometer is e uited 

mounting on panel-1 Is It is equippi 
with a separable rim so thai it can be m< >un1 
flush with all thi © ections made at tin 
This arrai: t gives a very m 

The particular instrument illustrate d is 
equipped with two i i for recording 

temperature and thi r pr< Such an 

trument would be used for recording pn 
sureanM temperatui Lm in Mam Strain 



H< h r, also water pn d tern] h rature 

in Mam Boiler Feed Leader, el 

Thi del of instrument 

tn I \\i pens for recordii 

rature alone. 

Charts i0-in< i or 8-ini I i in diameter 
can be furnished with this n & list of 

t< ■ ratun harts on pages 46 to 48. 

The standard finish for case is blai 
amel. 
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Wooden Protection Case 

TO SHIELD THE INSTRUMENT FROM 1)1 ST, DIRT 

AM) MECHANICAL INJURIES 




When this Model 311 R rding 1 - 

mometer is to bi in I where it 

ill be sul ivi dust and dirt, 

th< Iditional wooden prot« i ti< m ca i hould 

al used. 

Th< made oj od with varnished 

:, and equipped with lo< vhich 

List Prk 

1 2-inch - • 
8-inch siz< 



; irev< in - unauthi irized | from tamper- 

ing with the recording instrument. However, 

door enables tlir attendant 
observe the charl i rd withoul difficulty 

Tins protection i i i made in two 
. uitabli : r instrun with 12-inch char' 

and 8-inch i 



sis. 75 
16.50 






1 
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Alarm Bell, Signal Horn, or Lights Automatically 
Operated by Recording Thermometer 







1 


































The failure to w wl ti mperature 
go too high or too low often means spoiled 
work. Usually the man in charj many 

duties ti • rform, some of th« • take him a 

distance away. For just such conditions 

Bristol' Recording Thermometers can b 

[uipped with an electri* contact device to 
auton. illy sound an alarm. This warns 
the attendant of critical temperature 

approaching danger point. 

The electric contact d< is located in 

the instrument 1 ' of the dial. In all models 

iccept the round form, it is adjustable for 
two points within ' o 1 ha1 tl i 

lann will be sounded for ' h and low. 



In the round cases, how* ly one con; 

is poss ible. 

Dry cell hat? or lighting circuit ma 

be used to operate the alarm. It may be an 
ordinary i alarm bell or where there 

are two com bells of different tom an 

be supplied to differentiate between high and 
v. A nal horns i be operated in tl 

or if di d, rela i an be furnis 

to opi e colored lights instead of the 

usual alarm. 

I ol's Recording Thennomet i 
in the field can be returned to the factory 
to be equipped with the alarm devici 




Lisl Pi \ mn Attacl nt with 

; Drj Cell Batti rii a shown abovi 
$2 5.00 For other alarm systems prices quoted. 
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Automatic Temperature Control 



BRISTOL'S TEMPERATURE CONTROLLER MODEL 377 





■ 

, I — 



M automatic control of tem- 

i ideal. This is now v< 

mi] ilished with Bristol's 
Therm* i) n with furnao 

■ treating equipmi nt.using 
oil or < ity. 

Model 577 it shown 

■ : i e principl 
i th< ometer. Ii is actuall) an 
i Tb rmometer u i 'l to oj 

ally controlled valve whi< h n gulat 



Tin outstandii benefits of automat 
temperature 1 i ml n >] are: 

1. Uniform product of better quality. 

2 [ncn ased pn »dud i< in 

.}. Decrease in repairs on equipment, 

4. XV. wi in fuel. 

For automatic control of temperatures 

gher than is ] bl< with the Thermometer 

Thermostat, a similar equipment operated on 

the thermo-electric principle can I"- furnished 

fi u tern] leratures up to 3000 'F. 

Details and prices furnished on request. 



3 
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Flexible Connecting Tube and Protections 



To coi tl c e bulb with the record; 

instrui capillar) ing i 

allow ,: i bulb to 1" in th< i nven* 

pla, . t inaccessible] and th< 

located on a panel-board or wall, whei 
1. 

\ explained under the subject of bulbson ; 

the workin tern lied with a | nd any 

.,],] ,,, i . with the result thi 

tnd must be return" 
Porthi thecapillar ong 

in additional flexiblei rii I 

erials to suit 

lividual requii I Plain Metal Ai of 

ndable Copper, Lead or Steel, (2) Flexible Armor of 

Brona , or Moncl, ! I touble Flexible Armor of 

Bp eel, I Am Fl rib \ ■ Bronze 

Frictj n Tape. This lav- r 
j srai ere 1 ive damp! i 

or corro h will pi n the 

rmored ■ ring. 

'1 andard length of conne< 

be \ ■ required, individual ca 

•1, thi lied ty] thermometer, conm 

tube i M)i\ >mmended. 

When it is require] to locate h< then more 

th an JOO from tl. »ulb, Bristol's 

! ij ,-,. .- Electri I litting 

,,n o ite pa ' led- 



PLAIN ARMOR 
of Bendable Copper, Lead or Steel 




In some \ ere 

or acid fu- 
uld penetrate 
pi >n, 

where it is necessary 

install the tubing 
tank- ■ tainin uid, I 

mealed armor 
i ■ 
pn of, wa ter-proof and pres- 
et. It is preferal 
recommended for perman- 
■ installatii »ns where fi 
• handling 
sary, for although it is a 
le armor, cannot be 









FLEXIBLE ARMOR 
of Bronze, Steel or Monti 




This illustration show 
tube used the e bull* and 

ording instrunv r with the ble 

applied 

! or T] is fun 

unusual con. 



DOUBI K FLEXIBLE ARMOR 
of Bronze or Steel 




0gggssuau* 



mam>f %. 




Where - r prot< n i m ed< d than air 

pn mor, an additional flexil 

armor i bed, as shoi 



•i 
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Thermometer Records Transmitted Over Distance 

of Even Several Miles 

BRISTOL'S LONG DISTANCE ELECTRIC TRANSMITTING SYSTEM 
















B 






X 



m 



M 



„** 






In big [ it is ol irabli 

11 the recording instrun 

e ol ral i ol. For such 

Bri .' 1 l Elei trie 

Tr and R 

led. It of 

mile while tl R -rding Therm- 
■ : flexible capillary tubing • n in 

•alop nded fordi 

gr. ' J00- 

This Long 1 1 Electric Trai mitting 

peri es on induction balai 

i] le. It i a J-win d u i 

alternating cur: bul i 
for D. C. 



Nol a complii I equipment, bul can be 
installed by your own men. Wit her is it 

require constant fine adjust- 
i hi th( i ontrary, it is rugged and 
,1, mands very little attention. 

Not '>i>ly re< ord i m] erature are 

1 with this s tern, but it is also 

lv 11 •< -1 in connection with liquid 

el, pressure and mechanical motion in 

tion with Hydro -Electric S-. 

i ntral Heatinj 

1 1, ailed description and prii i Eurni 

en 
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Sensitive Bulbs Used With Recording Thermometer 






a 



The Bull i that pari of the recording 
thermometer equipment which is installed 
directly in the medium, of which the tempera- 
ture is to be measured. 

The expansion of a gas is used to oj 
the recording thermometers described in thi 
catalog. Nitrogen gas is used, and thi 
are filled under pi ire and seali d r ■ 
Li is important that the bulbs and flexible 
com • tube b lequi protect* 'l from 

mechanical injury or corr< n. A break 

in the system will can-' the gas to leak out 

and mak th< thermometer ino] tive. 

Th< it variety of us< ling 

thermon rs in the indu • - make- it 
neci -arv to supply bulbs suitable for i! 
various operations. For more than thirty-i. i 
ears The Bristol Company has been making 
recording thermom> -. During this time they 
havi Bed thermometers for thi nds of 

►plications, and in each instance where bulbs 
have been required to mei I i ■ ed, the 
have been designed. This accumulation plat i 
them in a position to take care of j ally 

any kind of requirement. A partial list only 
of these hulks for gas filled recording ther- 
mome will be found on p 24 to 32. 

In selecting bulbs, thought must I iven 
not only as to whether it will fit into tl 
spaci available, but also in regard to tl 

1 material as affected by any chemicals 
with which it may mme in or. A- an 

mple, in ammonia lin« copper hulk 

should no1 h< d, but insti el. In rubbi 

vuli - 're sulphur is p n1 . CO] 

hulks with lead covering an u ed, becausi 
lead pro from the action of ulphur. 

With the- ts in mind, Bristol's bulk 
keen d. •<•< d to lake i tically 

11 applicati ountered, and can 

furnished in copper, bronze, bi 
iron nel, also ni< plated, silvi 

plated, gold plated, tinned. Ii 



The bulbs listed fall into four general 
classifications: (1) Plain Hulks for use in op. 
spaces for securing atmospheric temperatures 
in ovens, kilns, etc. (2) Bulbs with Pipe 
Thread Connection used in closed spa< such 
as pipe lines, tanks and vats. (3) Bulbs with 
Separable Sock so arranged that the sock' 

permanently installed and allows the bulb 
itself to be removed as desired. (4) Bulbs 
which are used on specialized applications 
such as pulp dig . milk pasteurizers, 

tanks, etc. 




PLAIN BULB 
APPLIED IN VERTICAL POSITION 

This illus tiled through wall ai 

ipported by an ajustabl i ollar, I - 

in open i ich as flues, tanks, ovens, eic. 
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Sensitive Bulb Used With Recording Thermometer 








) 



BULB 



fe* 





PLAIN BULB IN OPEN SPACES 

II he connect!!)] carried through tl 

wall and bulb si -ded ffoi >p. It is often used 

mnection with dry kilns, ovens and otl 
nilar | 



BULB WITH PIPE THREAD 
INSTALLED AT ELBOW OR TEE 

In pipes and mains where the bulb is to be 

ures of liquids, steam, gas, or 
air under pp installation al an elbow or tee 

is the ideal. Such a position fjivi tnple room for the 
bulb and fm circulation of the medium 

around the sensitive portion 



i 






BULB WITH PIPE THREAD CONNECTION 
APPLIED IN HORIZONTAL POSITION 

Thi bulb with pipe thread connection i? used 
. [] e • I i. ad r d< in d for holding thi bulb 
i up horizontal position, or where a pr< 

tight connection U required in ■ losed space 



CROSS SECTION OF BULB 
WITH SEPARABLE SOCKET 

T i ■ trl the bulb in relation to the 

i fitting is used where it is 
ired to in tall tl i «k< t pi ntly, and the 

hull i i an be remove. 1 i ir insi al will. 



Bulbs listed in this catalog give dimensions 
to be used with 25-feet, which is the standard 
length of connecting tube. If. however, longer 
lengths are required to be used with instruments 
having a total range of less than 400 F., it is 
necessary t<> increase the volume of the hulh. 
and this is usually accomplished by increasing 
the length. Under such conditions the standard 
dimensions do not apply. 



; 




rn 
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Plain Bulbs 

FOR USE WITH GAS FILLED RECORDING THERMOMETERS 



No. 302-COPPER BULB 

(Reinforced Flexible Bronze-Armored Connecting Tub 



'tminrt'irnt!"'"""" 



- 



Used for suspending in tanks and vats 
containing liquids; also for temperatures of 
air in "yen spaci uch as ovens, kilns, dm 
etc.. including Ice ("nam Hardening Room- 
Urine Tanks, Steel Tempering Vats, Dry 
Kilns (Lumto • I '< i< I >\< n: . Japan I I vi n- 



9f"Senul 



l k -i 



4 



Paint Baking Own- Sot Houses, Dry 

Curing Ovei in Rubber Plants, Incubatoi 
When required f< »r temperatures above 800°P 
this bulb can be furnished made of welded 
tee! al a 5m ill additional cost 







No. 2302 COPPER BULB 
(Reinforced Flexible Bronze-Armored Connecting Tub 



This bulb i miliar to No. 302, the 
ce is in dimensii ins. Tt is 5j 2-inch< 
long and 1-inch diameter and ini ended for 



use where i1 is not practical to install the 
longer Bull. No. $02 



No. 312 COPPER BULB WITH BRASS RADIATING DISCS 

Reinforced Flexible Bronze-Armored Connecting Tul" 



3 



~3 

t 
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> 



Similar to No. M)2. but equipped with 
iss radiating discs which 3 added 

Particularly suitable for atmospheric tem- 



9^" Sensitive 



a 



peratures in op( for Out-of-Dooi 

Smoke Houses, Japan Ovens, Paint Baki; 
< >• ens. Paint Drying Ovens, Generator Ven- 
tilating Ducts. 



The bulb dimensions given on this page are for 25 -feet standard length) of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Plain Bulbs 

FOR USE WITH GAS FILLED RECORDING THERMOMETERS I 



a: 
5 



No. 3312 PLAIN COILED COPPER BULB 

(Reinforced Flexible Bronze- Armored Connecting Tube) 







3F 



: 



Made of 
bing and 
25-feet long. 
which attack 
ature abo\ 
nished made 
arge, 



diameter bendable copper 
coiled, but when uncoiled 
Where there arc g present 

copper or for use with temper- 

800°F., this bulb can be lur- 

of steel at a small additional 



This long, bendable bulb is intended for 
securing average temperatures in large ovens 
and flues, including applications such as < '< >re 
Ovens. Japan Ovens, Paint Baking Ovens, 
Food Baking I >■ i ns, Flue Gases Etc. 




■ I ' --. 



No. 362 BULB WITH WROUGHT IRON PIPE COVERING 

(Rani ed Flexible Bronze-Armored Connecting Tube) 




i,"' 



The wrought iron pipe givi ictra prot< 
nd mei I anical tn ngth. Although it i 
an additional i overing it i a part of the bulb 
i'n tion and cannol be removed. 



This long bulb is particularly adapted to 
insert through thick walls, as usually required 
in connection with recording Flue Gas Tern- 
rat ure. It is not, however, recommended 
for temperatures lower than 400°F. 



The bulb dimensions given on this page are for 25-feet (standard length) of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Plain Bulbs 

FOR USE WITH GAS FILLED RECORDING THERMOMETERS 



No. 304—LEAD COVERED BULB 

R< inforced Lead-Covered Connecting Tube) 




The lead covering adapts this luilb for 
uses where plain copper would be injured bj 

tain liquid chemicals and fumes. In 
selecting this Lead Covered Bulb, it should 
be kept in mind that the melting point of pure 
lead i- approximately 600°F., and should i 



be specified for use where it will be subjei 

t<> higher temperatures. 

Used for suspending in tank- and va 
containing liquids; also in open spaces such as 
ens. kilns and ducts. As examples— Pickling 
Vats for Steel. Pulp Bleachers in Pulp Mills, 
Dry Vulcanizers for Rubber. 








d 



milar to No. 304 ept for dimensions. 

! is 6j 4 -ii. nd l r 4-inch diameter. 



No. 0304— LEAD COVERED BULB 
Ri inforced Lead-Covered Connecting Tube) 

Used where there is not room for the longer 
bulb. 



i\ 



h 



The bulb dimensions given on this page are for 25-feet I standard length | of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Bulbs With Pipe Thread Connection 

FOR I'SE WITH GAS FILLED RECORDING THERMOMETERS 



No. .U2 COPPER Bt LB 
(Reinfi I Flexible I ze-Armored Connecting Tub 



muuraaQm 



utmHHHHnnt 




I 4 * I' ipe Thread 



Threaded connection insure- a tight joint 
when used with Vats, Tanks, etc, und< r 
pressure. 

A few specific applications are — F< 
Water Lines and 11 -. Hot Water Lii 



« 



9^" Sensitive 
10" — 



5~fi« 



atli 



and Heat. : , < old Water Line, Fuel Oil Line, 
Artificial Gas a1 Main Heater, Blast Furnace 
in Clear Gas Main, Water Before and After 
Gas Scrubbei Bo ch Water, Cold Blast 
Temi eraturc Etc 






No. 327— COPPER BULB 

(Reinforced Flexible Bronze-Armored Connecting Tube) 



<)jsaafmm^mnmmimmjii{ 




1" Pipe Thr< 



Similar to No. ^22 i - i I for dimensions 
which are shorter in lengl h and [ 
imeter. It is for u i in such places v ■ 



tIu :• is not sufficient n iom t<>r the I r 1 «ulb. 

Tli« am< neral applications apply Eor 
this Imlb as for X* i 322, 



No . 1392— COPPER BULB WITH EXTENSION FOR LAGGING 

(Reinforced Flexible Bronze-Armored Connecting Tube) 



nvmmeEjimr, iwmn 




| " I'n'i l hn id 



San ls No. 322 excepl pro ided with 

. for lagging. Bxten >ion adapts the 

bulb for use where tl n extra thick wall, 



additional layer of insulation, etc. Otherwise 
the ap] ations are practicall} the same as 
for 322. 



n\ 



The bulb dimensions given on this page are for 25-feet -standard length) of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Bulbs With Pipe Thread Connections 

FOR USE WITH GAS FILLED RECORDING THERMOMETERS 






No. 352 LEAD COVERED BULB 

R ( inforced Flexible Bronze-Armored Connecting Tube) 



— — m mmtmirinmmnmi 



| " I'ipc Thr. I 



The lead covering protects the bulb from 
chemical action of c< rtain acids. Tl dard 

pipe connection is mad< of brass but can be 
furnished made of when it will be us 

ar acids which a1 tack bra 




The melting point of pure lead is approxi- 
mately 600°F., therefore, this bulb should 
not be spei ed where it will come in contact 
ith higher temperaturi 
This bulb is used in connection with Aeid 
Lines and Tanks, Rubber Vulcanizers, etc. 



No. 353 LEAD COVERED BULB 
(Reinforced Flexible Lead-Covered Connecting Tube) 





I "Pipe Thread 



J 



Exactly like No. 352 already described, 
•t that the flexible i < ting tube is 

al^o lead covered, 



9|" Sensitive 



io|- 



The standard pipe thread connections for 
this bull> is brass but can be furnished ma< 

el when it will be vied m cids which 
attack brass. 



<k 



The bulb dimensions given on this page are for 25-feet (standard length) of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Bulbs With Pipe Thread Connections 

FOR USE WITH GAS FILLED RECORDING THERMOMETERS 

No. 357— LEAD COVERED BULB 
(Reinforced Flexible Bronze-Armored Connecting Tube) 



niusimtfsmmmm 




1 2" Pipe Thr.«.i 



Similar to No 352 except for dimensions 

rter in length and greater in 

"• It is • in such plai i where 

' " i< n1 room for the longerbulb. 

' ' same ral applii pply for 

No. 372 BULB WITH WROUGHT IRON PIPE COVERING 

Reinforced Flexible Bronze-Armored Connecting Tube) 



this Uilb as for No. 352. 

Th« indard pipe thread connection for 
this bulb is brass but can be furnished made of 
'•1 when 11 will be used near acids which 
attack bra 




Jw 



H 



||" Pipe Thread 



* 



k 



9^" Senaitive 



A 



JO 



The- wroughl iron pi] > extra protec- 

.1] strength. Although it 
►nal covi ring i1 is a | an of I he bull - 
; cann< A be n movt d, 



Used \vlK-rr\ er a long rugged bulb is 
quired in closed spaces like Powdered Coal 
Dryers, etc No1 recommended for tempera- 
tures h low 4110 F 



No. 307 PLAIN COPPER BULB WITH BENDABLE EXTENSION 

AND THREADED CONNECTION 

Reinforced Flexible Bronze-Armored Connecting Tub 



mmnnagiaai 



I " Pip.-Tl.nu.l 



xtension allows 
bulb to be installed in 

where a strai] 
rigid bulb < ould 1 




Sentith e- 



p 



011 en used in such places 
as Vacuum Tanks, Impreg- 
nating ranks, < Ivens, Dry 
Vulcan etc. 



The bulb dimensions given on this page are for 25-feet standard length) of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Bulbs With Pipe Thread Connection and Separable Socket 

FOR USE WITH GAS FILLED RECORDING THERMOMETERS 



No. 



332-BULB WITH SEPARABLE BRONZE SOCKET 

(Reinforced Bronze-Armored Connecting Tube) 



> 



<«f>w 




I" Pipe Thread 



Same as Bulb No. 322 but with the 
addition of a Separable Bronze Socket. 

In use this socket is permanently installed. 
Howev) r. the bulb can be inserted or removed 
al will. Sometimes it is desired to use one 
thermom- only « lly at several 

differenl locations. F< r i editions any 



9^" Sensitive 



Id 



I" 



number of sockets can be installed wherever 
thermometer readings an- required. 

The applications for this bulb are practi- 
callv the same as for No. 322. 

For use in pi where chemicals are 

present which will attack bronze, separable 
Sockets can be furnished made of welded 
steel, or bronze with lead covering. 



No. M7 BULB WITH SEPARABLE BRONZE SOCKET 

(Reinforced Flexible Bronze-Armored Connecting Tube) 



mssfsmmfS^mmmm 




\~-- Pipe Thread 



Similar to No. 332, i pt for dimensions 
which are shorter in length and greater in 
diameter. It >r use in placi i re there 

is nol sufficient n torn for the longer bulb. 



The same general applications apply for 
this bulb as for No. 332. 

Separable S tan be furnished made 

of Welded Steel or Bronze with Lead Covering. 



No. 6392 BULB WITH SEPARABLE BRONZE SOCKET 

AND EXTENSION FOR LAGGING 

Reinforced Flexible Bronze-Armored Connecting Tube) 



ssammn 




I " Pipe Thread 



The cxi on on tl of this bulb 

providi dto all >w for the thickne • i gging 
on tanks, heat< r ■ when 

required to install t 1 ill,. The applit 



tions in general are the sam< for Bulb 

No. 332. 

When required the Separable Sock' an 
be furnished made of Welded Steel. 



The bulb dimensions given on this page are for 25-feet standard length i of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Bulbs With Pipe Thread Connection and Separable Socket 

FOR USE WITH GAS FILLED RECORDING THERMOMETER 

No. £42 Bt LB WITH SEPARABLE CAST IRON SOCKET | 

(Reinforced Flexible Bronze-Armored Connecting Tube) 



**^*&&tttjmwvmm< 



I " Pip.- Thread 



Similar to No 332 previously described, 

but ha- ( Iron Socket which adapts it for 

in connection with pulp dryers, dye vats, 
etc.. where other metals would be attacked 
by chemicals used in the process. 




9~" Senntue. 



10^ 



1 " 



When to he used in connection with 
chemicals which attack iron, Separable Soc- 
ket- can be furnished mad. «»f Cast Bronze, 
Casl Aluminum or Solid Sieel or MoneL 



i 






No. 347 BULB WITH SEPARABLE CAST IRON SOCKET 

i Reinforced Flexible Bronze-Armored Connecting Tub 



m«u » www . .jmmuiwtiMiw&± 




T 






I? •• en ■ i in. i' 1 



Like No. 342 except for dimensions, which 
are shorter in length and gn ater in diamefo 
Thi I applications apply for this 



bulb as for No, 342. It is intended for use 
win re space will not permil use of the longer 
bulb. 



No. 4392 BL IB WITH SEPARABLE STEEL SOCKET 

AND EXTENSION EOR LAGGING 

(Reinforce 1 Bn.i Armored Connecting Tube) 



itntmmzsnwmmmmCZ 







1 



I ■■ I'lpfThrml 



An ext< provided on this bulb to 

allow for the thicknes of lae ■ on tanks. 



i - .. pipi i tc. The applications in general 

are the same as for Bull) No. M2 



The bulb dimensions given on this page are for 25-feet (standard length) of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Bulbs for use with Gas Filled Recording Thermometers 



BULB No. 5342 WITH SEPARABLE EXTRA HEAVY PHOSPHOR BRONZE 
SOCKET DESIGNED FOR USE ON SULPHITE DIGESTERS 

(Reinforced Br. .n/.e- Armored Connecting Tube) 



ijScnnnnminsnna 




This bulb is extra strong to giv< mple 
mechanical strength, an.] made <.t phosphor 



bronze which is passive to the acid prevalent 
in Sulphite Digest ei 






BULB No. 2392 WITH ADJUSTABLE INVERTED LAGGING SLEEVE 

DESIGNED FOR USE ON TANKS HAVING THICK WALLS 

(Reinforced Bronze-Armored Connecting Tub 



i.mwwMttW^^m/.tWKJ 




ai; 



9|" Sensitive 

10" 



J 



The adjustable sleeve adapts this bulb 
for use on metal tanks with double lining, 
also on wooden tanks having thick wa1 



Thumb nut is provided so that the bulb ma 
be easily removed while the lagging sleeve 
remains in permanent position. 



The bulb dimensions given on this page are for 25-feet I standard length I of connecting 
tube or less. For prices, also variations from the standard, see pages 52 and 53. 
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Charts For Recording Thermometers 
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IMPORTANCE OF CHART 

The record of temperature on the printed 
chart is the one big reason why thousands 
of recording thermometers are new being 

ed. Tims, to serve best, the chart must be 
suitable to the work in hand. And it is im- 

rtant thai rare be given to selecting the 
right chart. 

HOW TO SELECT CHART 

In choosing the right chart for your 
particular requirements consider first- — the 
Total Range. That is, the highest and lowest 
temperatures which will ever be required 
to record. 

Second — the Average Working Tempera- 
tures. Knowing the average working tem- 
peratures it i- well to select a chart where 
they will come aboul two-thirds up on the 
scale. Tl more open section and it is 

easier to obtain closer readings. When the 
working temperatures are low it is desiralW 
to us* a i hart with re ed scale. In t 
way placing t he record higher uj 1 1 in the chart. 

Third- the Clock Speed. By tl r* ant 

the time it takes for the chart to make one 
complete revolution. The clock ed more 
often used arc 7 -day and 24-hour. However, 



other faster speeds are sometimes required 
for test purposes or in connection with 
special purposes. 

VARIETY OF CHART RANGES 

Charts for use with gas filled recording 
t hermometers are listed in the pages following. 
They offer a big variety of ranges to sele 
from. In i the particular chart needed is 
not listed and is not already available, it 
quite possible one can be developed for you. 

ACCURATE CHARTS NECESSARY 

Every recording thermometer is calibrated 
i be used with the particular chart specified. 
This makes it necessary that every chart 
must be identical, without even the slight* 

rial inn, in order to insure accuracy. For 
this reason, every attention is given to the 
finesl details, which make Bristol's char 
absolutely accurate and reliable, under all 
conditions. 

SPECIAL CHART PAPER USED 

Even the paper on which Bristol's char 
are printed is made specially for the purpose. 
It has just the right surface coating so thi 
the ink will not blot and yet not too smooth 
so that the ink will run. Furthermore, the 
composition of the paper is such that the 
effect of atmospheric changes is minimized. 

GREAT CARE IN PRINTING 

The charts are printed in our own plant 
from extremely accurate engravings and 
under uniform humidity conditions. Black 
ink is the standard color used, and on the 
white paper stock provides the easiest chart 

read. 

GUARANTEE OF ACCURACY 

No Bristol's Recording Thermometer can 
be guaranteed to be accurate unk enuii 
Bristol's 'harts are used. In order to identify 

them ever] Bristol's cl rt is printed on papi 
having water mark reading "Bristol' \ a 

further precaution, the nami of The 1 ol 
1 ompany is printed in the center of every 
chart. 



• 






* 

















GAS FILLED RECORDING THERMOMETERS 



Page 35 









Charts For Recording Thermometers 




CHART REPLACEMENTS 

With every new Bristol's Recording Ther- 
upply i >f one hundred charl 
; d. Additional replacemenl in be had 

time. 

Bris Round Charts are sold by t ; 

hui d, When pla< spe< ii by the 

hundred or multii \ It others 

d, wi the right to change the 

quantity to the near, si multiple of one 
■ i \n 

To facilitate di li i 
Bristol's char' are 
trried in st< »ck pack- 
ed in boxes conl aining 
one hundred each, 
shown in illustration. 
This box also ides 
nvenient means oi 
tiling the charl and 
pr< cits them from 
bei i nning soiled by 
dust or unnei 
handling. 

LIST PRICKS 

s Round Chart; 

I2-Im I 10 Inch Diam . per 100 $1 65 

Pi in co] lying ink, per 100. ... 1.90 

7-Day, printed in two colors, per KM) 2.20 

Onion-skin paper, per mo 2.75 

s Round Chart: 

8 [nch and 6-Inch Diam., per 100 80 

Printed in copying ink, per Umi 95 

7-Day, printed in two c 100 1 > ; 

( >ni< kin : er 100 2.75 

CHART FILES 

! ermon* charl ds an 

valuable to keep mi file* tor futi 
5om< i use ei expens 

.r this purpose as shown in I 
illu rlowi ■ . for a convi i ii nl ai 

ti,, ; filing, there are 

art fil( availabli nd 

I -hi this pj 




CHART HOLDER 

Wooden charl holder 
with spindle and metal 

■ ■ ight. 



Forl2-In.or 10-In. Round Chart. $2.15 List 
Por 8-In.or 6-In. Round Chart, 2.20 List 
In i ring specify whether for wall or 
shelf u 




HORIZONTAL 
CHART CABINET 

Made of oak with pol- 
ished varnish finish 



Forl2-In.or LO-In. RoundChart, $33.00 List 
For 8-In.or 6-In. Round Chart, 27.50 Lis1 




VERTICAL 
CHART CABINET 

Made of oak with 

polis hed \ a rnish 
finish 



Forl2-In or 10-In. Round Chart, $33.00 List 
For 8-In.or 6-In. Round Chart, 27.50 Li 
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Full -eproduction <T 12-ii 

made bv a 3-j 
I ! illedK i 

m» r. Theinsi 

lire o£ water econo- 

mic Middle recon gas 

momizer. I 

flu* r. Such a chart 

■I gives a din l 
at e important point 
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Ued in a larg< R rn Pow« r 
I when up-to-date m< th< 
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12-Inch Charts 
For Gas Filled Recording Thermometers 

MODELS 311, 312 AND 340 

Samples of charts will be sent for inspection. When requesting samples, specify the chart number. 






- 




,70 

•55 
14 

53 

45 





No. 






732 


1U0-90T 




J699 


40-0- KM) F 




3694 
54 

7 Ml 
17 


0-100 I 

0-100 I' 
0-100 F 
0-100 F 




f._'l 

645 
3688 

J687 


20-u-l L0°F 

20-0-1 in i" 

!0 ii ll(i F 
20-0-110 F 




3666 

<r,17 


20-120 1 
10-120 l 




3615 


60-0-125 F 




3606 


25-130 F 




3660 


3(M K)°F 




793 


30-0-l-d 1 

I 0-150 1 




3610 
3616 
3661 


0-1 50 i 
ii 150 r 
0-150 F 




3675 


30-1 50 l 
,i. [50 F 




758 
3672 


40-160 I 

40- loll ! 




3 ■ ! 1 


20-1 ii i 



SO- 1-(i I 

80-180 i 

0-200°F 

80-21.' I 

212 I 

50 2 10 l 

30-220 F 



Scalf Divisions 



Mam 



111 

10° 

5 

in 

K) 
5° 

in 
lo 
Mi 
Id 

10 

5 

25 

5 
lo 

in 

lo 

10 
10 

1(1 



10 

111 

10 
10 

10° 

5° 
5° 

25° 

5° 
5 

25 



- 



2° 

2° 

1° 
2° 
2* 
1° 

2° 

! 
2° 

J 

2° 
1° 

1 
2° 

' 
2° 

J 



2° 

2° 

2° 



1° 
1° 



l 
l 

5 

5° 



Orv 

of Chart 



7 -da 

7 -da 

J 1 I i 'iir 

7 la 

7 lay 
24 -hour 

2 \ <mr 
24 -1 our 



Rema- 



24- our 


Rev< rsed 


1-' 


rsed Scale 


7 -day 

! 1 ur 
; iour 
ur 




7-.',.: 

24-h<mr 

1 J 1 i -ur 

7-day 


Tv. ' 4ors 
Ri 


7-dav 
24-hour 


k< 

R d Scale 


24-hour 




24-hour 




1 2 -hour 




7-d 

2 \ 1 >ur 




7- 

24 hour 


T\- * jlors 

Vw uum Equivalent 


24-hour 




7-1].. 

24-hour 


Tw< i 1 



Iv 



r rsed Scale 








m 
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12-Inch Charts 
For Gas Filled Recording Thermometers 

MODELS 311, 312 AND 340 






ii 



Samples ol charts «ill be sent for inspection. When requesting samples, specify the chart number 



Cto 

N 



43 
725 

::4 

730 
(61 

3720 

,63 

7<>S 

5723 
784 
743 

5715 

3690 

10 
736 
769 

694 
797 

5618 
5671 

56] | 

791 

5716 

723 

69i 

06 
37 



Range 

■in 220*F 

40-220°F 

40-225 F 
40-225 I 
4i) 225 I 
40-225°F 

30 230*F 
40-0-250 F 

40-250°F 

0-.5IM) I- 

4ii J00°F 
i 10 510 i 
0-350°F 
100 550°F 
40 100 I 

411 100 I 

40-400 F 

in 600 l 
10-600 l 

200 600 F 

4(1 7i H I I 

10 HI! I 

1-0-700 I • 

4IIMHI T 

4(i 800 I 

10-800 r 

III -Mil p 

200-800 6 F 
400-H") I 

0-ioon r 



le Di' 



Main 



!0 

•0 

25 
25 
25 
25 

5 U 
25 

25 

25 

25 

10 

!5 
25 

Ml 

50 

50° 

100 



50 
50 
50 

Kill 

50 
25 

100° 



Sub. 



a 



5° 
5° 

5° 
1° 



5° 



5° 



2 
5 

5 
10" 



in 
in 

•ii 
Hi 



25° 


5° 


50 


Hi 


50° 


in 


15 


5 



Hi 
10 
10 

!0 
[0 



5 



!0 



One Rev, 
of Chart 



24-hour 

24-hour 

7-day 
24-hour 
12-hour 

2-hour 

24-hour 
24-hour 

24-hour 

1 I our 
7-d 

24-hour 

24 I our 

7-. I; 

7 J hour 
24-hour 
' l-hour 

7-> | . 
24-hour 

2 l-hour 

1 \ '■ >ur 

2 I 1 1« -nr 
' l-hour 

7-d 

! 1 : our 

1 {-hour 

l-hour 

'1 I ■ 
! ! : our 

2 l-hour 



Remark- 



Reversed £ with 

Men urv Pn ssure Equivalent 

Re tie 

I ■. I di ii 



Two ( Colors 



$5.00 extra 



$5 on extra h I 



1- \ i rsi d Scali 
Twi i < -olors 

$5 oi) i ictra h I 



$5.00 extra list 
$10.00 exti 

I • ' . Color 



00 tra Ii 
$10.00 extra lisl 
With Steel Bulb $5.00 extra list 




m 





Pi— 




■ 

1 



3 
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12-Inch Charts 
For Gas Filled Recording Thermometers 

MODELS 311, 312 AND 340 

Samples of charts «ill be sent for inspection. When requesting sample, specify the chart number 

Seal-- Divisions 






1 .rt 
1 o. 


Rai 


-7 > 1 


30-0-40°C 


751 


M)-()-45°C 


J608 
} 708 


40-0- SO 1 
KMJ-50 • 



54 

J650 

727 

;;4 

7. 

1693 
750 
Hi 
S657 

71- 

J9 

1691 

J676 
6 

J729 

42 

J632 

7^4 



Main 



Sub. 



0-m» ' 
5 72 C 
0-75°C 
0- 1 00°C 

10-100°C 

10 loo i 

10-0-1 10°C 

0-1 IOC 

121.1 C 

25-130 C 
2^ 130°C 

0-150°C 

60-1 55 °C 

0-170 C 

0-200°C 

50-200'C 

25-0-220 ( 

93 1 5-315 S 9 I 

0-350°C 

100-350°C 

126-350°C 

0-425 C 
25-0 
5-0-40 R 



5° 



5 a 
10° 

5° 

5° 

S 

10° 
10° 

10° 

10° 

5 

10 

5 

in 

5 
10° 

in 
in 

25° 

25 

25 

in 



5° 



1 

1° 

1° 
2° 

1° 

1° 

1° 

1 

J 
2 

' 

2° 

1 

2° 
1° 

2° 

1° 

2° 
2° 

2 

5 
5° 

5° 
2° 

in 
1° 
1° 



One R 
of Chart 


Remarks 


J J -hour 


R. 1 Scale 


7-day 


Two Colors 


7-day 

2 1 1 >ur 


T\\<> 1 


24-hour 




2 1 hour 




24-hour 




7 -day 


Two I i 


24-hour 

1-hour 




_!4 





.' i I ur 

' I >ur 

7-d i 
2 l-hour 

hour 

hour 
12-hour 
24-hour 
_' I hour 
i ! our 
2 1 -hour 
24-hour 
.'J -hour 
24-hour 
24-hour 
24-hour 
2 1-hour 



k< 



(5.00 extra lisl 
$5 DO ■ irtra list 
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8-Inch Charts 
For Gas Filled Recording Thermometers 

MODELS 311, 312 AND 340 

Samples of charts will be sent for inspection. When requesting samples, specify the chart number. 












$7 
719 

722 
5646 

735 
3604 

[9 

3724 

; 

731 

757 

3640 
01 

37 
625 



10-140 F 

KM 10 F 

ii 150 F 

30 150 I' 

50-150 D F 

20-180°F 

30 : o°F 
S0-180°F 

30-190 <) F 

10-200 I 
40-200 F 

30-2 10°F 

80-210 I 

-ii 'in ! 

4O-220°F 

40- 

30-230 I" 



Chart 


Range 


lie Divisions 


One ! 
of Chart 


0. 


■ in Sub. 


3600 

n 

$631 


30-0-70°F 
30-0-70 1 

SDH 


10° 
10 

10° 


2° 
2° 
2° 


7-day 
24-hour 

h<»ur 


3712 


10-0-90 F 


10° 


2° 


24-hour 


3652 


40-0 11 HI I" 


10° 


2° 


24-hour 


706 

7(17 
3614 


o-ioo r 

0-100 F 
0-100 l 


10° 

111 

10° 


i 

• 

2° 


7-day 

24 1 our 

12-hour 


700 
$656 

648 
3713 


20-0-120 F 

20-0-120 F 

20-0-120 F 

20-0-120 F 


Hi 
25 
10 

10 


2° 

5° 

1 

2° 


7 -da 
18-hour 
24-hour 

' I -hour 


752 
7.s7 
36 


30-130°F 

(0 : io F 

10 l ;n F 


10° 
1 0° 
10° 


2° 

7° 

— 


7-da: 
24-hour 
hour 



10 

10 

25° 

10° 

10° 

in 

hi 
in 

10 

'.I 
1(1 

10 
20 



2 

5° 

' 

2° 

2° 
2° 



5° 
5° 



2° 
2° 

5° 



7-day 
hour 



_' 1-hour 

7 la 

2 1 hour 
hour 
7-da 

24-hour 
24- hour 

7-da 

24-hour 

1 1-hour 

day 

24 -hour 

" 
I 1 hour 

7-day 






Two Colors 
Reversed Scale 






Tw< i "i - 



Tv. i olors 

! ' rsed Scale 
Tv. i rs 



Two O »lors 



lie 



Two O J 



Two Colors 







mum 
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8-Inch Charts 
For Gas Filled Recording Thermometers 

MODELS 311, 312 AND 340 






Samples of charts Will be sent for inspection. When requesting samples, specify the chart number 



N 



36"'. 

7- 

759 

7 J" 

789 

:i8 

7 

6' 

<■ 
<■ 

• u 

3612 

; 
o; 

61 1 

>'.ll 

756 

-'i 

07 

3o 

ii'. 

711 

; 

745 
755 



Range 
40-250°F 

ic 250 r 

in j-i, ! 
40-.\s0°F 

10-300 

40- J50 I" 

in iso i 

100-350 I 
0-430 F 

4O-6O0°F 

in i mi r 

■ ,.mii F 
jni i miii F 

i 700 P 

40-MHI I 

-III Mid 1 

-111 -mi F 

10-800 i 

UIMH)°F 

200 1000°F 
14-0-2 1 < ■ 

0-35 ' 

isn ■ • i 
1 • n : . I I 

i> 0-54 I 

0-56 C 
0-56 I 

n-<.ii i 
ii .,.i i 

n 70°C 



: i 



Main 

25 
25 

25 



z 



50° 
50° 

25° 

"Ml 

1 ( »0° 
100 

50 
50 

|(>0° 
50 

If 10° 

1 • 10° 

50 

100° 
5 

5° 
5° 
5 

in 
Ki 

5° 
5° 

in 



Suit. 

5° 
5° 

5° 
5 



5 



in 



5° 



Ki 

20° 

JO 

III 
Id 

KI 

20 

10° 

J() 

20° 

10° 

20° 

I 

1 

1° 

l 
1 

! 
_' 

1- 
1° 



R 
of Ch 



7-' I. 

2 J -hour 



24-hour 

12 -hour 

2 l-hour 

7-day 
24-hour 

24-hour 

24-hour 

~ > : 
2 t -hour 

! i >ur 
12-lv >ur 

2 I I »nr 

7-d 
•ur 
hour 

I 2-hour 

24 hour 

•I our 
24-hour 
24-hour 
24-hour 

7-.!. 

I I hour 

7-d 

24 t ,, 

24-hi 
our 

24-hour 



Rvniar 



T\\« > 0>l 



55.00 extra 



Two Colors 



$5.00 i tra list 
$5.00 i ttra list 

$5 <»i) lisl 

Tw< 1 1 Colors 



$5 on - ictra Ii 



Wnh steel 1 -i 1 n • $5.00 i Ktra 



Ri .| s< ale 



Two Col-i 



Reversed £ 



m 












' 












thaoc •*»•» 
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8-Inch Charts 



For Gas Filled Recording Thermometers 



MODELS 311, 312 AND 340 



Samples of charts will be sent for inspe 



'Ction. When requesting samples, specify the chart number 



s 



Chart 


Range 


s. 


One Ri 

Chart 


U • :: l&rkS 


o. 


Main 






;. 89 


4.4-93.3°C 


10° 


2° 


24-hour 




3605 


20-0- 1< » i 1 


10 


9° 

— 


24 >ur 






0-1 


10° 


— 


24-hour 




3658 


40-100 C 


1(1 


2 


mr 




3 682 


10-0-110 V 


10° 


_> 


>ur 




3649 


<i lid c 


10° 


• 


2 I air 




786 


1 10 1 
n I30°C 


10 
10 




7-day 

' 1 mr 


Tu 1 


$679 


0-140 1 ' 


10' 


2 8 ' 


24-hour 




3680 


10 -1 10 < 


111 


2° 


1 1 1 >ur 




782 


150°C 


25° 


5° 


24-hour 




3665 


SO 150°C 


10 


T 


24-hour 




746 
753 


0-- 

' 


25 
25 


5- 
5° 


7-da; 
hour 


Two C< 


795 


4ii 200°C 




5° 


2 1 hour 




3683 

9 ! 


40-250 C 

4(i 


25° 


5° 
5° 


7-day 
24-hour 


Tv 1 


3681 


50 250 C 


25° 


5° 


24-hour 




3711 


KJO C 


50 


10° 


24 r 




3634 


100-300°C 


25 


5° 


2 1 hour 


SS.OOexti 


659 
619 


0-350 C 
(i *50 C 


50° 

50° 


10° 
10° 


7-day 

!4-l >ur 


T\. i olors 


3702 


148.88-426 66°C 


50° 


10° 


!4-h< >ur 


$5.00 : 


1935 

653 


0-4 -« » 1 
0-430 1 


50° 

0° 
50° 


10 J 

10° 
10° 


7 ■ i ; i 

7-day 

! 1 air 




3621 

71 1 


14-0- 

14 -'I R 


5° 
5° 


1° 
1° 


2 l -hour 


T i olors 


726 


104 


5° 


1° 


ur 











. 



> 






/ 




i 




I 





& 



?'. 















-**■ 










■ 



I / 







10 hart as used wit] I rmometer M< 141. Th, record 

terili big d ml where thi tified milk. 

,,, t] : the Eacl that i\ le to them not 

>ut also the I. ' time the tempi maintained. 
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10-Inch Charts 
For Gas Filled Recording Thermometers 



Samples Of chares will be 



MODELS 341 AND 343 

sent for inspection. When requesting samples, specify the chart number 







Chart 



10221 

102 

: 1 I '04 

10202 

10207 

10214 

10218 

1020* 

102 ! l 

10209 

10200 

10215 

1021') 

10217 

10222 

10210 

HI203 

10201 
10206 

10224 

10213 

102 1 1 
10 

10212 






; o-ioo i 

\ 0-31 H i I 
0-100 

20-0-lKi F 

150 F 

30-1 50 F 

0-200 I 

30 "" I 
$2-250 I 



:: 



0-300 I 

bin F 



32-400 i 
10-500 r 

.|i)-(,nii 

200-650°F 

300-700 i 

10-800 

li' 

40-800 

200-800 
2UO-800 I 

0-60°< 

0-60 c « 

0-100°C 
0-200°C 
0-4.?0°C 



e Divi 



10° 
25 

10 
Id 
10° 

10 

10 

10 C 

25° 

2 
10° 

25° 

25° 

50 

50° 

25° 

50° 
50° 
50° 

50° 

50° 

5° 
5° 

10 

5° 
25° 






2° t 
5° j 



2° 
2° 



5' 

5° 
5° 

i<r 

10° 

5° 

10° 

10° 

10° 

10° 
10° 

1° 
1° 

2° 
1° 



On< 

of Chart 



24-hour 

24-h<>ur 
24-hour 
7-d 
24-hour 
2 1 lur 
24-hi mr 
mr 

24-hour 

2 1 -hour 

air 

24-hour 
hour 

2 1 -hour 

7- ( ]:< 

48-hour 
24-hour 

■ 
24-hour 



7 -day 

24-hour 



ur 

7-day 

2 1-hour 



Remarks 



Doul lie Rev. I 



!■' • d Scale 



Two Co. 



Ri ile 



Doul'le Scale I Two Pens 



$5.00 i ictra li 



s^.00 extra 1 



00 rtrali 

S5.00 extra list 









<k 



\ 









"*•'"" ' " ' ■ '■ « i— i ■ ti >mii i hum miim< ' ' """ "■"' ' 






■ 



Mi 



■■■ 










T ; i 8-in 

Model 141 !• 
Th rhot 

11 with gas hoi 



It is noticeable how well the rapid Pu< ions ai 
i [s a real >r a recording instrument , 

It is possibl rith Bristol's G Pilled Recording 

Xhi ■ ,Jie a ,! » n 

corun ' *les them 

under just such re strain. 
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8-Inch Charts 






For Gas Filled Recording Thermometers 



MODEL 341 AND 343 



Samples of charts will be sent for inspection. When requesting samples, specify the chart number 



► 






Chart 


Range 


Scale Divisions 


One Rev. 
of Chart 


Remarks 


N6. 


Main 


Sub 


82 1 1 


30-0-70°F 


10° 


2° 


24-hour 




8220 


0-100°F 


10 


2° 


24-hour 




8202 


20-0-1 10°F 


.a- 


r 


24-hour 




8215 

S.'OS 

8 2 2 1 


30-0-1 20°F 

30-0-1 20" F 
30-0- 120F 


10« 
10° 
10° 


V 
2° 
2° 


7 -day 

24-hour 

1-hour 




8210 


50*150°F 


10° 


2° 


24-hour 




8217 


30-190°F 


10° 


2° 


24-hour 


Reversed Scale 


8205 


30-220°F 


25° 


5° 


24-hour 




8201 


40-250°F 


25° 


5° 


24-hour 




8200 
8209 


40-400° F 

HI -r,(in I 


50° 
50* 


10° 

10° 


2 1 -hour 
24-hour 




8213 
8207 
8204 


40-800T 
40-800°F 

40-.s • 


50° 
50° 

50° 


10° 
10° 
10° 


7-da . 
72 -hour 
24-hour 




8216 


300-800°F 


50° 


10° 


24-hour 


$10.00 extra list 


8219 


28. 9-0-43. 3°C 


5° 


1° 


24-hour 




8218 


34.4-0-48.9°C 


5° 


1° 


24-hour 




8214 


40-0-60°C 


10° 


2° 


24-hour 




8212 


0-100°C 


10° 


2° 


24-hour 




8206 


0-300°C 


25° 


5° 


24-h' >ur 





- 







ll 



u 



IQ 









I 
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llll IIIHMHI 









Here is shown a full size 6-inch diameter charl 
san i i ed with Mod< ' ecordii^: '1 

The r< that of in K 

insi. ir winding! , and used in one 

E\< 1 1 ri Equipment Manufacturing Planl 



They remark in regard to this particulai 
rmoi! as follows ; "This [nstrunu a\ wit h several 
other Bristol Rr< ording Thermometers are in constant 

in .uir pi - • and we are glad ti require 

verj little attention." 



^ 









«twr. n 
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PAT OFflCt 



6-Inch Charts 
For Gas Filled Recording Thermometers 










) 









MODEL 347 






Samples 


of charts 


ssill be sent for inspection. When requesting sampl 


es, specify the chart number. 


^^^B^M 




1 irt 


Range 


lie Divisions 


O ! ■'- 

1 


Ren. arks 




Main ib 




1262 
1279 


JO-0-70 1 
30-O-70T 


10° 
10° 


2° 
2° 


7-day 
24-hour 


Two Color I' ale 




1258 


10-0-90 I 


10° 


2° 


24 hour 


Reversed & 






1270 
1250 


0-100 T 
0-100 I- 


10 

10° 1 


2 

> 

— 


7-da 
24-hour 


'J I lors 






1272 
1290 


20-0-110 F 

20-0-1 101 


1(1 

10 


2° 
2° 


7-day 
24-hour 


Two Cok " 






1261 


0-130°F 


10 


2° 


34-hour 








1252 
1273 


40-1 -in !' 
0-150 I 


10 
25° 


2° 
5° 


24 air 
24-hour 








1265 


10-150 F 


10 2° 7 


Tv. Coloi 






12 77 


50 i 


10 : ' 2° 72-hour 








1283 
1280 
1291 


80-180 !■' 
80-180 i 
JO-180 F 


10° 2° 7-da 
in 24-hour 

in 2° 7 


rsed Scale 


• 
I 




1276 


40 !00 F 


25° 5° 7 -day 


Tv 1 






12 1 


40-200 F 


25° 




' i our 








1281 


80- 'in F 
80-2 0) I- 


25° 
25 


5° 
5 


7 
7-day 


R< ale 






1257 


in !25*F 


25° 


5° 


24-hour 








126S 


40-0-250°F 


25° 


5° 


24-hour 








1 2 8 2 


In |0°F 


25° 


5° 


7 da 








1256 


in 150 P 


50° 


10° 


24-hour 








1263 


40-400 P 


50° 


10 ; 


24-hour 








1275 


40-500 F 


50 10° 


24-hour 




1 




1274 


100 500 F 


>o 10° 


' i »ur 




1 




1251 


250-650 F 


50° 


III 


24-hour 


. $5.00 extr 






1260 


250-750 F 


50° 


10° 


hour 


$5.00 extra list 






1255 


• 


100° 


20° 


ur 








1 284 
!69 


S00°F 
J50 800 F 


50° 

50° 


10° 
10° 


1 7-day 
2 l-hnur 


$5.00 extra list 
00 extra list 








0-1000"? 


' 100° 


20° 


ur 


S5 (mi Mr.t li teel Bulb 






1288 


0-100 I 


10' 


2° 


24-hour 
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6-Inch Charts 
For Gas Filled Recording Thermome 






ters 



MODEL 347 



mples of charts "ill be sent for inspection. When requesting samples, specif} the chart number 



I 



art 


Rar.ge 


Scale Di 


Or. 


AO. 


Sub 




1293 

1259 


0-120°C 
0-12 


10° 


& 


7-da 


1264 


40-200'C 


25 


5° 


24 


1278 


1 


i 




24 


1292 


0-4. WC 


50' 


10' 


our 



Remarks 




§i 



rr 











m 
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List Prices 

Prices given below are for Standard Finish Case and 25-feet Standard 
Capillary Connecting Tube. With each instrument is included 
100 Charts, Bottle of Bristol's Special Recording 
Instrument Ink, Padlock and Key. 



Armored 



Bulb 


INSTRI Ml M 


Chart 


No. 


Shown on 
Page 


Model 
No. 


own on 
P 


12-Inch 


10-Inch 


8-Inch 


6-Inch 


302 


24 


311 
340 
312 
341 
H3 
347 


7 
8 
5 
9 
16 
10 


883.00 

88.00 
88.00 


$66.00 
81 00 


$72.00 
77.00 
77.00 
61.00 
76.00 


$55.00 



\\ ith the above prices for Bulb No. 302 as a base, use schedule on opposite page to determine List Prices 
on Thermometers equipped with other Bulbs; also variations in length of Connecting Tube. 

OTHER THAN STANDARD ARMOR. When required Steel-Armor, Bendable-Copper 
or Bendable-Steel can be furnished at tl me pri< < as the Standard Armor. For Double-Armor 
of bronze or steel, add 22 cents I. oot. Prices on other f< inns i>\ protection quoted on request. 



z 






CONNECTING TUBE AXD BULB DIMENSIONS. When Connecting Tube is required 
for shorter lengths than 25-f< i ify lengths 1 ing the multiple of five and in pricing dedu 

$2 20 List for every 5-feet. When Thermometer equipment is required having Connecting Tube 
longer than 25-feet, if the total chart range is less than 400°F., it is necessary to increase the 
volume of gas in the working system; this is taken care of by increasing the bulb length. 
Thus, for ; 'i-inch diam bulbs, such as Nos. 302, 312, etc., for every additional 5-feet of 

Connecting Tube or fraction : bulb length is increased by 2-inches For 1-inch diameter bulbs, 
like Nos. 304, Ml, etc.. the length is increased 1-inch. See prices on opposite page. 

BULB FINISHES. Copper Bulbs listed in ibis catalog when required will be tinned or 
nickel-plated at no extra charge. For silver-plating or gold-plating on copper bulbs, a char 
of $5.00 extra 1 made 

ARRANGEMENT OF CONNECTIONS. "Front Con 1 or "Back Connected." 

(Front Conm 1 Instruments are standard and will be furni 1 unless otherwise spe< 
For ' Back Conn 1" add $5.00 i :tra lisl per bulb except for Model 343. 

FLANGES ADJUS1 ABLE For i .nnection with Plain Bulbs like 302. Adju ble 

Flanges can 1 ipplied IV ollows: Split Brass Flange, List $2.50 each; Iron Flange with 

• S< rew, Lis! $0.85 each. 

ALL PRICES ON THIS PAGE ARE F. O. B. WATERBURY. CONN. 
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List Prices 

I ^e the Schedule below in connection with list Prices for 

Bulb No. 302, on opposite page. 





o. 


own 
on 
Page 


Tli 

with 25-feet of 
Connecting 
Tube ■ to Li 
Prices i for 
Bulb No. 302 
on opposite page 
ADD— 


Thermometers with Connecting 

Tube lont," r than 25-feet and 

used with Instrument 

having > chart range of — 


Bui N 


Less than 400° F. 
Por every 5- ft. 
or fraction 
ADD— 


400°F. or over. 
Por every 5-ft. 
or fraction 
ADD— 


02 




14 


so.oo 

S no 

1 IHl 

6,00 
2.00 
j.OO 

w.()0 
2.00 

' 

11 00 
20.(10 
6.00 
7.00 
1 1 .00 
11.00 
14.00 
1 J ui i 

U 'in 

i s i >o 

16.00 
17.00 

17.00 
I7.(i() 
22 00 

50.00 

17 (HI 

18.00 

9.00 

'MM) 

9.00 

-i.ii 

10.00 

[0 no 

0.00 

2.00 

10.00 

11 (Ml 
|g IK) 

14 mi 


S2.75 
3.30 

2.7 5 

j 10 
3.30 

3.30 

2.7 5 
3.30 
3.30 
3.30 
Quoted 

2 . 5 

2.75 

3.30 

3 30 
J.85 

3.30 
3.30 
3.85 

3.30 

3.30 

n 
3 30 
i »U( ed 

Qur.l 

3.30 
3.30 
1.30 

3.30 

3.30 

J.30 
3.30 
3.30 
2.75 

2.75 
2.75 
2.75 
J.30 
3. 10 


S2 '0 


302 

'»2 


(0 


24 


2.20 
2.20 


2 30 J 
304 


(< 




2.20 
2.20 


'4 




26 
29 


2.20 


307 




2.20 


>\ I 




24 
2j 


2.2(1 


i ! 




2 20 


i 5 


' 'I Steel) 




2.20 


315 


(With \V 


15 

27 


2.20 
2.20 


7 






2.20 


.J 




30 


2.20 


12 
12 
17 


' i: Weld 
(With LeadC i d Socki I 


30 


2.20 

2 20 

2.20 


^ 1 


Wit] Wi ; Socket 


2.20 




\\Y b I i ad l -Ted Sockel 




2 20 






2.20 


{42 


(With Cast Bronze Socket ) 
(With Solid Socket) 




2.20 

2 20 


34 
142 






2.20 


Wi" 1 Solid MonelSockt 




2.20 






2.20 


;7 






2 20 


347 






2 20 


352 




28 


2.20 


! 
153 






2.20 




28 


2 JO 








2.20 






29 


2.20 


3S7 






2 2d 








2.20 


Yd 




29 


2 20 


l ! 




2 7 


2.2(1 


i > 




32 


2.20 


2 




31 


2.20 

2 2d 



ALL PRICKS ON THIS PAGE ARE F. O. B. WATERBURY, CONN 
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Directions For Ordering 



In ordering Bristol's Gas Filled Recording Thermometers specify the following: 

1 M< )DEL NUMBER of Recording Instrument. 

' FINISH of Recording Instrument. . . 

(Black Enamel ii the standard finish on all models , $12, which is wood d 

Will be turn 1 unless otherwise specified.) 

J ARRANGEMENT OF CONNECTIONS of Recording Instrument, i. e., "front con- 
nected" or "back connected.' j i ,, ■ 
on1 connected instrm rd and will be furnished unless ot vise 

speciti' ! 

4. MAXIMUM TEMPERATURE to which sensitive bulb will ever be exposed. 

5. AVERAGE WORKING TEMPERATURES to be recorded. 

6. MINIMUM TEMPERATURE of which it is important to have a clear n 

7. SIZE < IF I HART or dial, i. e., 12-in< h, 10-inch, 8-inch or 6-inch. 

8. REV< ILUTH »N < T « I1AKT, i. i 7-day, 24-hour. 12-hour or 1-hour, etc. 

9. CHART NUMBER. 

Hi. KIND OF FLEXIBL < >NNECTING TUBE, e., bronze-armored, steel-armored or 
lead-armored. 

11. LEN< >'l H OF FLEXIBLE <'< (NNECTING TUBE needed between recording instrumei 

itive bulb 
Standard length. 25-i and will be furnished unless otherwise specihed.) 

12. BULB NUMBER. In selecting bulb it should be remembered that the entire sens: 

portion should be immersi ed to the medium or tempi ure of which a record 

is desired. 

13. APPLICATION for which recording instrument is to be '. 

I In ordering these thermometers it is often irable that the customer submit 
outlining method of applying bulb.) 






II I ICRAFIIIC ORDERS 



In ordering regularly listed Briso L' Gas Filled Recording Thermometers furnished with 
mdard finish" nd coi with lard length of connecting tube and standard bulbs, 

on pages 52 and 53, the ord« rs for tl i may be specified more briefly as follows: 

i MODEL NUMBER (2) CHART NUMBER (3) BULB NUMBER 

DRILLING DIMENSIONS 

The \ of instrument mal it impractical to includi drilling dii ions in tl 

log. \V mation is requi idvai iving instrument, blue prints t 

puri will be mail t . 



*• 
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RADII- WKR.Ui ING INSTRUMENT 



INK 
FOR RECORDING THERMOMETER 

In addition to the charts, Ink i [v 

othei supply required. With each recording 
th< a one-' e bottle of ink is 

included. This is pa< I in a carton eom]>l< 
th glass dropper, as ilhi ted. 

The ink is specially prepared to use with 
Bristol Recording rum< I ►rdinarj 

commercial writing ink containing a high 
percentage of a 

is quick-drying and has a I o com 

metals.. Thi R< cording In- 

ument Ink v-df] rid one filling 

the r 24-}.' airs. 

Tl i h ink 

►ne filling of the pen. This 
of too much ink, which would overfl* ind 
cause smud : [t is particularly im- 

portant when used by ti, or 

th< i tied to -• the fii 

gra 

COLORS OF INK 

Red is the \ lard color of Bri 
Special Recording Instrument I nl< and 
alv. d unless i 

However, when i d for more than one 

d on chart or for i ithei 

ingco blue blacl n, br< 

ye] d viol* I i an be furni 

ame - ■ d below , When o1 1 

than ired, b 

LIST PRICKS 

ol's Si i i ial R< ding [nstri n1 Ink : 

I s< ) tt) 

'\ w o-ounce Bottle ' 5 

Four- e Bi >ttle 65 

Half-pint Bottle ■■ ' > n 

Pin Ulr 1 90 

i 10 

i mbinal ii n Rubber Stopi i r and I vlass 
Pillei n 




The Radii-Averaging Instrument like tl 
shown above is used to d< nunc the mean 
or aver . i • rature as recorded on round 
chai I having unifi -nil scale rec »rds and thu 
i able to any round chart used with 

Filled Recording Thermometers 
listed in this catalog. The information thus 
I. in connei n with records of tern- 
is often very valuable. 

This instrument is well adapted for the 

rk required. It is complete in detail, 

including mahogan; se having com- 

Thi er of the < a when open 
and i used to held the chart 
for averaging I and is equipped with 

• j for mount ing instrument . 

A I ed cun e i : fun d with each 
char' o tl at thi lings obtained by the 

A \ eraging I instrument ma * be readily in- 

■ d 

B A Radii-A ing Instrument com- 

with special case and one diagram, 
I 00 I Trice. Extra diagrams each, 
si oo List Price. 
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TRADE MARK 



BRISTOL'S 

R EG. U. S. PAT. OFFICE. 
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The Most Extensive Line of Recording Instruments 

In The World 

PRESSURE AND VACUUM 
Bri Recording Pre re and Vacuum Gauges 

LIQUID LEVEL 
Bristol's Recording Water Level Gauges 

TEMPERATURE 

Bristol's Class I Recording Thermoin Bnstol'sC II Recording Thermometers 

Bristol's Class III Recording Thermometers 

Bristol's In,], ngandR- rding 1 ■ P * ' T " ! '.re Controllers 

HUMIDITY 
Recording Wei and Dry Bulb Thermometers 

ELECTRICITY 
Bristol's Recording Voltn rs Bristol's B i ing Ammeten Bristol' Recording Wattmet. 

Wm. H. Bristol Recording Milli Voltmeters Win. H. Bri i' i i Shunl Ammeters 

Bi s Recording I quency Meters 

TIME 
Bn E ric Time Recorder 

MOTION 
Bristol' Mechanical Time Recorder 

SPEED 

Bristol's Recording Tachometer.-. 

MISCELLANEOUS 
Supplies for Bristol Recording Instruments Bristol- Dura nd Radii iging Instruments 

Gaugeboard Clocks Bristol Engine Counters Bristol Revolution Counters 



• 
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BOSTON 
Old South Bid*. 

DETROIT 

Book huIl 


BRAMII OFFICES: 

NEW YORK. PHILADELPHIA BIRMINGHAM PITTSBURGH 
114 Liberty St. Wldener Hide Age-Herald Bldft. Vrick Bldft. 

CHICAGO ST. LOUIS DENVER SAN FRiVNCISCO 
Monadnock Block Boatmen* Bank Bldft. 1 s National Bank Bldg. Rialto Bldg. 

vw Press, Wat rr Bum 




Printed 




BRISTOL'S TEMPERATURE CONTROLLER | 

MODEL 177 
For Ranges -30 to +150 F | 

















lie 2263 

Distant i Type 
A I 177 Contri H 

! ratui '<<nti 

ed in this bu I hermi il T 

trial use T 
nding over many 



hi»l 2282 

il i ■-( 'mntaim d Type 

M i. 177 I U rROLLER 

| | I" | ■ \TI I- 



.. ur j in d< sign and con- 

on, thus making it d< i endable under 
al] r- onditionf 



TEMPERATURE RANGE 



•I l dii g Thermo- 

Liquid Filled ' ! ' mercur 



li i s suitabli for i: tallations within tern] 
U1 . iOand - 1 50 e Fahr< nheit. 



ADAPTABILITY 



Tv.. 'i , pes • : Thermostal ad 

ally ry kind of installation 

r mount- 

ation ' 



quired and th« 1 > 
.nnectii g tube betw< en the 
,,-,(1 the instrument, winch pi 
l.nll, tobe installed ral fei I away. 



OPERATION 



Wl in u ■ bulb 

onti : I lis bulb 

nn.l which ' ' ' tem- 

I | , bulb is in turn connected 

i Tub< wound 

a helis •■ th« liquid ■ 



pand in " which cau i the 

um vmd. Attached to the spring i 
s hi l Pointer which indi the tempi i 

atun on the thermometer Tl uU i 

a • tively actuati I 

inti •!'. 



ADJUSTABLE CONTACTS 



i , sidi oi the pointer Adji ble 

inb« empi 

The poi 
withoul i ompletinf 

I ti, the "•in!" ure 



:., . .. ,i the bound of the d< I control, 
it , no dil i rem e how high or low on I 

,!,■ the indie g •"' :i moves, the circuit 
,1,, :, C onta< ontinue, until the poml 
, n the opposit< direction and relea e it. 



TO 

m 






m 
P 



' 






P K I NT I l ■ IN 1 
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TAADE m*»h t 

BRISTOLS 




FLUSH TYPE CONTROLLER 

MODI I 177 

■{'■ \ how: 'A" oft! I ontroll 

applied ; ''1 01 >ard wl 

, ,1 ni 'i to have the insl rumenl i rid 

;i i m j ond i lt« i ' mou 

The flexible tube | through 

th< >ard and .-ill a! conned 

made in the rear of the panel. 



.'-•(.^ 



ELECTRICAL CAPACITY OF COM ACT 



The < c\ i •• made of the v-ei 

material for the purpose, which was determined 
up< m after exhausl r iments were 

ducted. Noi l< ai 100,000 "n 
"bi num load l< 

d, may I »e ex] d b< atten- 



i ,,,,i • iry. To obtain the I 

possible of the contact, noom 

maximum ci rndil ions should e\ er be i ded 

M. mum P 50 Watts 

Maximum Cum Am] 

Maximum Voltage ! !0 Volts 



ZERO ADJUSTER 



A Z< ro A<1 m the outside 

ded to reset thi «f the 

thermo . , when il is desired to make it agree 



with other thermometers n wing th< 
i em] leral ui 



FLKXIBI I CONNECTION 



Th< : rd I( ngl l tube fur- 
nished to use with this Model 177 Controller 

I [i iwi lired it can 1 >e 

supplied up to five feet long Wl ere 



lengths than fr y< il 

i imes possible t< i furnish it,pr< : i i 

rature i onditions along thi - onnecting 
tubearel nown when calibrating th< -it . 






<, 














II ECTRICAL INSULATION 



All i l< i inecl nd l< mply 

h: ich instrument 

1200 which 



mum voltage for which it may i 

t< i carry. Th< i qui] imenl is al 
.1 accepted by thi I nd< i ■ 






Prices furnished on request 
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SCALES 



temperature Scales with white 1 grou 
and ' . lin< id figun are i i ided with 
all Model 17 7 «. lontrollers H i cale is fur- 
mil an 'irate set- 
tin able cor the ■ 



point. It. however, also serves to show the 

i i li i if ti mperatun <1 is very valuable for 

purpi i when ;t recording instrumenl is 

• alsi i used Sr\ eral specimi l in 

tual an ;hown below. 
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Fig 2268 







1)1 TAILS OF CONSTRICTION OF TIIKRMOSTAT MODEL 177 



A LOW ADJUSTABLE CONTACT ARM. 
B INDICATING POINTEl 

HIGH ADJUSTABLE CONTACT ARM. 
D SCALE PLATE. 
E — LOW ADJUSTABl I I ONTAC I 
I HIGH ADJUSTABLE CONTAC I 
G -CONTACT SPRING 
H l-'OINTER COUNTERWEIGH I 
I BINDING POSTS. 

eral di art , Eacl 

am h ly in any poinl on 

i lx en set cl ■ t he in- 

dical i b< mi n inch to 



J INDICATING POINTER CONTACT 

K BUTTON FOR ADJUSTING CONTACT ARMS 
FROM OUTSIDE OF CASE. 

L ARMORED CAPILLARY TUBING EXTEND- 
ING TO BULB 
M ZERO ADJUSTOR 

N SENSITIVE PRESSURE SPRING. 

P PRESSURE SPRING HOUSING. ALSO FORM- 
ING BRACKET TO FASTEN INSTRUMENT 
TO WALL 

; tou Tl 

nn licating point* 

mtac1 i led rically conn< ! to 

binding post on thi ar of the a ■ 



SENSITIVK IH LB 



To a< mi date the ( - mtrolle r for various 
f applii era] 

l'--: : ilabli Ai Bulb hown in 



Tl e Bristi i ( 1103 cai 

furni < n iller Model 1 77 



SOME PRACTICAL USES OF CONTROLLER 



Some i 'i thi ich the Controllei 

adapted are: R \ irra Bell; I. ing 

Lam] 1 1 ignal Ligl I I. ing 

Thn I. 

R for M. h ' Iperal i 

Controller Val in- 

eluding l: ol-Fulh r I let Va 



Hi id \ ing Bi 

El I'm r;it i( .ii Ri Stai 

iping Mo ■ ntila Fai 

i ; • 

in Fire Pro ion Tank'.. Tern] 
in R 
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BRISTOL'S TEMPERATURE CONTROLLER | 

MODEL 277 | 

For Ranges 30 to 500° F | 

■ 




Model 277 Controller is shi »wn 
here complete with 25-feet 
tandard 1< : i) of flexible 
ting tube and Sensitr 
Bulb Xo. 222. Other bulbs 
bli for practically every 
requirement can also 1" fur- 
nished, see Catalog 1203 for 
illustrations and descriptions. 



The Bristol's Tempi ure Controller 
ribed in this bulletin is a Thermi 
T\ of Thermometer, built for industrial 
The n -ult of developmenl extendi 



er many years, insuring a< 1 1 in design 

and - truction, thu i akii g L1 de] endable 
under all >nable condition 



TEMPERATURE RANGE 



The instrument is an [1 

mom ■ ' the " V i 'I i ion" type. [1 is 



suitable llatii - v il I in temperature 

range between 30 and ?<K)° Fahrenheit. 



ADAPTABILITY 



Thi i - rolli adi I ill for pi 

quir 
[ i ith flexible i 

. • , | i bulb and 

u rumenl the bulb to be 



tailed i al fi ■ I away, thn ugh parti- 

ide • in pipe Hi i which 

would ol I erwi e be inaccessible A wide 

chi bulbs mal i the I applica- 

evei ■ • ire flexible 



OPERATION 



bulb i ' ■ the 

ure to 1". contn »lli d Thi 1 iulb 

i '., .;;,] w hich a1 low tem- 

: , pri up of the i 

rtion to temperature 

Thi bulb is in turn « onn< cted b} a 

tub to an elongated Bourdon 



Tube Spring wound in the t<»rm of a heli 
i • the ' Is it gener a 

ure which cau I i pring to unv 
_\- 1 ed to thi pring i afl and pointer 

. !, indicate: tl i temperature on tl 
thermomet< i cale The resull is a thermom 

itii ely actuating pointer. 



ADJUSTABLE CONTACTS 



( i ide of thi Adiu 

nbi i ; '"- 

ithin the rangi ! 

, annol pj ei1 Coi tad w ithoul 

i ,., i F6i any - 

ur € : il « bound I the 



,1,. Dtrol, it mi difference hi 

r |,, NV on '■' tie the indicating arm 
the circuit through o icts con- 
UI1 iil if i ointer | a es in the oppo- 
: i tion and : it. 
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FLUSH TYPE CONTROLLER 

MODI I 280 

This a sectional v ' n- 

in.ll i I to a pain vitcl rd 

w l instrtt- 

e sv 
ar it. Th' be 

hrougl I i board and all t 
ons arc made in thi <r of tl 



1 
grou 






accu 



1 1. -■ 



ELECTRICAL CAPACITY OF CONTACT 



J: , y b( 

material he pur]/' and v 

i 

Vll , 100,000 "i 

"bi it the maximum load for which 

d bi 
is neci in the loi 



lift iblc of the contact, no one of the 

llowing maximum dition hould i 
b< d. 

Mi mm P — 50 W s 

Maximum Cur- -^ Air. 

vimum Vol 220 V 



4 






44 



8 



Hi 




ZERO AD.Il STER 



A Zvv< A rom out- 

of it i 'ki- 



it with • raon ring 

tl 



FLEXIBLE CONNECTION 



I h< th i ting tube 

fur l M 

IT, !80 " I [i 
when required be su] 



hundred feet long. Whi r lei 

Id 

be thi rat li- 

ma;, i i cur i 



ELECTRICAL INSULATION 



All 
am ich i 

1200 



i maximum voltage for which i1 ma 

rry. The- equipment is also in- 
d and d b I rwriti - 



6 







TEMPER. RE CONTROLLED 3DEL 27/ 
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SCALES 
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Fig. 2268 



DETAILS OF CONSTRUCTION OF CONTROLLER MODEL 277 



A— LOW ADJUSTABLE CONTACT ARM 

B— INDICATING POINTER. 

C— HIGH ADJUSTABLE CONTACT ARM. 

D — SCALE PLATE. 

E— LOW ADJUSTABLE CONTACT 

F— HIGH ADJUSTABLE CONTACT. 

G — CONTACT SPRING. 

H— POINTER COUNTERWEIGHT. 

I — BINDING POSTS 

In Figure 2268 

arms vn s 

of tl arms can h to 

an- on tht ale, an< 

the in moves a 



J— INDICATING POINTER CONTACT. 

K— BUTTON FOR ADJUSTING CONTACT ARMS 

FROM OUTSIDE OF CASE. 
L— ARMORED CAPILLARY TUBING EXTEND- 
ING TO BULB. 
M— ZERO ADJUSTOR. 
N— SENSITIVE PRESSURE SPRING. 
P— PRESSURE SPRING HOUSING. ALSO FORM- 
ING BRACKET TO FASTEN INSTRUMENT 
TO WALL. 

1 32 an inch to 1 one contact and 

other. The indicating and 

if the adjustab "act arms are elec- 

call- to binding post on the 

ase. 



1 






T 



SENSITIVE Bl LB 



Toaccomnv le Cor rious 

al si 
skive i availal 



' tol Company Catalog N 1 21 
n be furnish vith Controller Model 27 7 



Tl 
alh 



SOME PRACTICAL USES OF CONTROLLER 






Some of the uses for which tht 
adapted are: 
Ringing Alarm Bells — Lighting Lamp 
Banks f< signal Light? — L 
Light Control 'ting 



Rela or Magnet Switch — Operating Con- 
W. i [eating ncluding 

-Fuller and Br 

lenoid Val -Operating Br Electric 

or Operatv i Re< ordei 
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BRISTOL'S TEMPERATURE CONTROLLER 

MODEL Ml 

For Ranges -30 to +800°F 
















I i J .' .">" 



M» >del $77 ' \ mtroller i s 
shown here complete with 
25-feel I standard length ) of 
flexible connecting tube and 
Sensitive Bulb No. 3312. This 
hull) although closely coiled for 
illustrating purposes, is bend- 
able, and when straightened 
ou1 is 25-feet long. It is an 
\ i : aging- Bulb and is desir- 
able ti i use in connection \\ ith 
mi. ispherii temperatures in 
roi ims, i \\ ens, kilns, etc. * »ther 
bulbs suitable for practically 
i '■') requirement ran also be 
Furnished, 






The Bristi >l's I emperature I i >ntn M over many years, insuring accurac) in design 

I in this bulletin is l hern I it and construction, thus making il dependable 

Type '-I* Thermometer, built for industrial under all reasonable conditions, 
use. The result of devel< >pment extending 

TEMPKRATL RE RANGE 

The instrument i an Indicating [Tier- able for installations within temperature 

mo of the Gas Filled rype It is suit- ranges between - 30 and 4-800 Fahrenheit 

ADAPTABILITY 



I his I herrn* »stat is adaptable for 1 
tically ever} kind of installati< >n 1 \ 1 c 

1 d 1 if it. I lif I distance T\ pe u ith flexible 

tube 1" en the sensit \\ e bulb 

and the instrument . permit- hull) ti • be 



installed several feel aw a y, through parti- 
inside ovens, in pipe lines, etc., which 
would 1 »thi ■ ise l »e inaccessible A wide 
choice of bulbs makes the range of applica 
tions even more flexil >Ie. 



OPERATION 




l he S( nsith e Bulb is i icp< ised to the 

Hue to be c< mtrolled. This bulb a >n- 

nitrogen gas the pressure oi which 

in proportion t" the temperature 

chan i e bulb is connected bj a i apillary 

tubing to an elongated Bourdon I u1»e 

wound in the form oi a helix I bus, 

ADJUSTABLE 

' »ii either side of the pointer are Vdjust- 
C01 cts -u hich can be se1 al an3 tem- 

itui e w ithin th( rai i the i ale. I hi 

point r 1 annol pa either < ontact withoul 

mpleting .1 « ircuit. If, for an) reason, the 

temj tun goes be) ond tin bounds ol the 



the gas expands it generates a pressure 
which causes the spring u> unwind. Attach 
ed i" the spring is a shaft and pointer which 
indi( the temperature on the thermo tn - 

ter scale. I he resull is a Thermomete ha\ - 
g ,1 |m ii ively actuate! pointer. 

CONTACTS 

desired contr< il, it makes no difference hov» 
high or Iom on the scale the indicating arm 
moves, the circuit through contacts con- 
:. until ili<' pointer pa es in the op- 
po£ <u dtre< tii >n and releas< - " 
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FLUSH TYPE CONTROLLER 

MODEL 377 

•Tins shov - a se< tional viev* of the < on- 
troller applied to a panel of switchboard 
where it is preferred not to have the instru- 
ment extend out beyond the switches, et< 
mounted near it. The flexible connectii 
tube passes through the hoard and all el 
trical connections arc made in the rear of 
the panel. 



Fig .•-'«. 



ELECTRICAL CAPACITY OF CON FACT 



The I 'onta< ts arc made of the ver) bi 
material for the purp< i . and was determin- 
ed upon after exhaustive experiments vere 
conducted. Not less than mo.ooo "mak< 
an( ] ««bn aks" a1 the maximum load for which 
th« ■ d< gned, ma} be expected before 
attention is nec< ssar) . To obtain the loi 



est life possible of the contact, no • >ne of 
the Followii maximum conditions should 

,\ er 1 ■' ■ i ded. 

Maximum Power —50 Watts 
Maximum < urrent — Jj Vmpere 
Maximum Voltag< —220 Volts 



ZERO ADJUSTER 



A Zero Adjuster operated from the ou1 
side of led to res( t the reading 

of the thermostat, when il ■ -ired t<> make 



it agrei with other thermometers measur 
ing tin same temperature. 



FLEXIBLE CONNECTION 



I I 1 standard length ol connecting tube 
furnished to use with this Model 377 I on- 
troller 1* twenty-five feet. However, whei 
required it can be supplied up to one-hun- 
dred feel lone Wl longer l< ngths than 



twenty-five feet arc desired, information 
should bi 1 n in regard to the temperature 
chai which ma) ir along the connect- 



ing tube. 



ELECTRICAL INSULATION 



All electrical connections and lead- are 

ampl} insulated. In fact, each instrumenl 
is 1 [200 volts, which is far in exc< 

of the maximum voltage for which it may 



evei be • I to 1 any. The equipn 

also inspe< ted and pted by the Under- 

w liters. 
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fEMPERATURE CONTROLLER MODEL <77 
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SCALES 



Temperature Scales with white bai 
ound and black lines and figures, are pro 
< I with all Model 377 ( ontrollers rhe 
scale in furnished principally t»» permil an 
te setting .-I the adjustable contacts 
the control point, It. however, also sen 



to show the cycle of temperature, and \< 
very valuable for thi> purpose when a re- 
cording instrument i> not also used. Several 

Specimen -rale^ < in actual -!/<•» arc shown 

I M-I« -\\ 




250 








3 



NOT! : Srales reading in Degrees Centigrade are also furnished and are made interchangeable with the 
above. 
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Fig. 2268 

DETAILS OF CONSTRUCTION OF THERMOSTAT MODEL 377 



A — LOW ADJUSTABLE CONTACT ARM 
B— INDICATING POINTER. 

C — HIGH ADJUSTABLE CONTACT ARM 
D— SCALE PLATE 

E— LOW ADJUSTABLE CONTACT. 
F— HIGH ADJUSTABLE CONTACT. 
G — CONTACT SPRING 
H— POINTER COUNTERWEIGHT. 
I— BINDING POSTS. 



In Figure 2268 the adjustable cont; 
arms arc shown several degn 1 5 Lpart. Each 
'•i thesi arms can b< set independently to 
any point on the scale, and when set close 
together the indicating pointer movi s about 



J — INDICATING POINTER CONTACT 

K — BUTTON FOR ADJUSTING CONTACT ARMS 
FROM OUTSIDE OF CASE 

L— ARMORED CAPILLARY TUBING EXTEND- 
ING TO BULB 

M— ZERO ADJUSTOR 

N — SENSITIVE PRESSURE SPRING. 

P — PRESSURE SPRING HOUSING. ALSO FORM- 
ING BRACKET TO FASTEN INSTRUMENT 
TO WALL. 

i 32 of an inch to leave one contact and 
touch the other. The indicating pointer and 
each of the adjustable conta< ■< - lec- 

trically connected to binding post mi the 

real" I »f the CaS< 
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SENSITIVE BULB 



To accomodate the Controller for various 
kinds ■'■ applications several styles of Sen- 
sitive Bulbs are available. An;, Bulb shown 



in The Bristol Company Catalog No. 1302 
can be furnished with Controller Model 377. 



SOME PRACTICAL USES OF CONTROLLER 



Some of the uses for which the controller 
idapt( d arc : 

Ringing Uarm Bells— Lighting Lamp 
Banks for Signal Lights— Lighting Thi 
Light Control Signal System — Operating 
Relay- for Magnet Switch — Operating 



ontroller Valves for Heating Systems, 
including Bristol-Fuller Controller Valvi 
and Bristol Solenoid Valves — Operating 
Bristol's Electric lime or Operation Re- 

1 
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INSTALLATION OF BRISTOL'S MOTOR OPERATED CONTROLLER VALVE 

FOR AIR AND OIL 










£ 



On an oil burning Calorizing Furnace 
made by MahrG i Pyrometer Rej 

latorand Bi 1'sMotor Opi ed Control 
Valves are automatically controlling the tem- 
rature to within plus or minus 3 or 4 degrei 



The fact that the same result an be 
: 'lay after day insures a uniform 
product without loss from wrong heat 
treating. 
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INSTALLATION OF BRISTOL'S MOTOR OPERATED CONTROLLER VA1 

FOR AIR AND CAS 



To thi P irtridge 

and And< i the temperatun 

their ''i- 

cally maintained n\ temperature 

ii Bristol'! P R lator in 

Motor rated Con- 

tr< Valv< 



Thi P rom< R gulator is loc 
the wall at the lefl of the door, w 
I;. Motor < Iperated ( )ontroll< 

are installed in th< aii and gas line 
the eli typ< '.• 
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INTRODUCTION 



i 










Development of Temperature 
Control Apparatus 

The tremendous influence which heat has 
on the usefulness and durability of hundred 
yes, thousands of manufactured articles, is 
the reason why exhaustive study has been 
given to the subject of temperature c< rol 
For mere than thirty-five years The Bristol 
Company has been designing ami building 
instruments for automatically recording tem- 
peratures, and in line with this, for many 
years has been making complete temperature 
contml equipment, applied to oil, gas and 
electrically heated ovens, furnaces, etc. Hun- 
dreds of these have been installed and ha- 
proved to be very satisfactory, but constant 
research and experimenting has developed the 
Bristol's Motor Operated Controller Valve, 
which is a great step in advance of any- 
thing heretofore available It provides closer 
adjustment and is more dependable in 
every way. 

Must First Be Capable of Hand Control 

Of course, good results from any automatic 
heat controlling apparat is not to be ex- 
pected, unless the heat treating equipment 
can be operated by hand. YY< make this 
statement because it is a fact that oftentimes 
inquiries are received for automatic control 
apparatus to be used in connection with ovens 
and furnaces which are misfits, that is, th< 
are being used for classes of work for which 
they are not intended, and satisfactory result 
are impossible. Even with temperature con- 
trol outfit installed, the skill and ju !gmen1 
of the operator is still needed, especiallv if the 
load "ii the furnace is varied and if different 
kinds of work are treated in the same furnace. 
Good results can only be obtained by the 
proper co-ordination of all factors involved. 

Applications 

Bristol's Motor Operated Controlh 
Valves are used with automatic temper- 
ature controlling apparatus to control tl i 

flow ol air and gi air and oil. steam and 
I; also for air, gas, steam, oil and othei 
liquids. In the line this bulletin, 

it is imp o show all the variations for 

• hich this equipment can be supplied. 
Only a few of these are shown in order to 
give a general idea of whal the equi] it 
is like. In the indt; d field there are 
scarcely two installations alike in detail. 



however, suitable Bristol's Motor Operated 
Controller Valves can be furnished for 
practically every installation encountered. 
Therefore, if the equipments described in 
tins bulletin do not exactly fill your needs, 
do not assume that Bristol's Motor Operated 
Controller Valves are not suitable for your 
installation. Instead, tell us what your 
requirements are. 

Operation 

Both the fuel and air valves are operated 
by one electric motor. When using the vah 
for controlling a temperature, both the valves 
are first adjusted to a low setting, giving a 
flame of perfect combustion, but too low to 
bring furnace up to desired temperature. 
If an automatic controlling instrument is used 
in connection with valves to measure tempera- 
ture of furnace, when set to temperature 
wanted, a contact will be made which will 

art the motor. When the valve is opened 
the motor stops. With both valves in this 
position, they may be adjusted to g a high 
flame of per 1 combustion, which will bring 
temperature of furnace slightly above the 
temperature wanted, then as soon as the 
furnace has reached the temperature higher 
than desired, the instrument will make con- 
tact, thus operating the motor and close t : 

live to the low flame. All adjustments of 

the valves are made independently, and thus 
in no way can one adjustment upset any other. 
When a sensitive controlling instrument i 
used, and the high and low flames are correct, 
it has been found that the furnace assun he 
temperature desired. 

Timing of Fuel and Air 

In order not to impair the quality of tl 
flame during the time when changing from low 
to high, or high to low, r itial that the 

Ives are properly timed. Tl. ken care 

of when the valves are assemble' 1, can not 

change so long as the valve units an ■mbled 

the power units. As an example, when an 
oil and air valve are used, the oil valve oper- 
ates slightly ahead oi tl ir valve whenflame 
is changing from high to low. In this w, 
the oil will be drained from the pipeand there 
will be no excess for low flame. However, 
when flame is changing from low to high, the 

air turns on ahead il in order that a greater 
How of oil will be sure to have sufficient air 
to carry it into the combu> hamber. 
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Parts of Construction 

The power units of B " Motor (>i 

ated Controller Vafc consists of three 

parts— the Gear Box, the MotoT Box and 

Switch. These parts are bolted to- 

so that replacemenl of any one oi 

these may be readily made. 



Gear Box 

The gears u to reduc* peed of I 
motor are housed in a cast iron box. Th< 

gears are of the best type obtainable and 
machined to very accurate limits. The pa 
run steel to bronze, or steel to cast iron, 
closely as good machine practice will allow. 
The two halves of the gear box are machine 1 
so that it is practically tight, and will hold 
sufficient oil to lubricate gears tor six monl 
An oil hole with screw cap is provided on I 
• >t box. 



Motor 

A standard make of motor is used, and 
.an be fun. 1 in practically all commercial 
voltage, including 110 volts, 60 cycles; 110 
volts, 25 cycles; 220 • . 60 HO 

volts D.C. * When 220 D. C. is u-^\. 

an external resistance is furnished. The 
motor is entirely end ed in a motor I 
h also serves as bracket for switch. 1 his 
ompletely protects the mot- om 
dust, a lso is provid< with oilers suffi. i- 
ently large to contain oil for one year. 



Switch 

The \al\ es are i •] >ened and cl i Tank 

motions, tints the motor is not reversed, but 

ofthecrank. 

i order I bop the motor at - : e high and 
low valv< adju tm< a control swil 

operated by a cam turned by tl tiotor, 
opened This switch has two i ■ ' ontaci 
one in the circuil of high contacl ol control 
. mi and the other in circuil oi the Io 

, nta ct. When the cam bn one circuit, 
it makes tl 'her. This cam and 
h. 1 in an aluminum case I ' al: 

contains push-button switch 9 Inch may b< 
used* ate the valve ele< tncally, W! M1 

e controlUng instrument. Urge fungst< 
points arc used in the control switches to 



insure good contact and long life. Long pig- 
ils are also provided ti • facilitate connecting 
valv< to c« ait rolling circuit 



Position of Valves 

Bristol's Motor Operated Controller 

Valves are designed to operate in the posi- 

n in which they are shown in the 

illustrations in this bulletin, but they may 

operated in any position in which the 
name plate is in a vertical plane and not 
reading upside down. 



Results 

The use of Automatic Temperature Con- 
trol Equipment suited to the work in hand 
and properly installed, will result in — 

ill Better quality and uniform product. 
2) Increase in production. 
J A decrease in repairs on the furnace. 
I* No v in fuel. 



Automatic Control Instrument 

This bulletin is principally devoted tu the 
Br: Motor « Iperated Controller Yah 

II, , in order to secure positive auto- 

matic control of temperatures, reliable control 
instruments are necessary. The Bristol 
Automatic Control Instruments are divided 
into two classes— those suitable for controll- 
ing temperatures up to 800°F. and th-.se 
used for temperatures between 800 F. and 
ami) F These instruments are illustrated 
and in- »re fully described on Pages 12 and 13. 



Recording Instruments 

To check accuracy of automatic 
temperature control, many times a recording 
instrument is installed in connection with the 
furnace or oven, which makes an automatic 
al „l con tinuous record on the chart of the 

ratures maintained. Such a 
re, i u\ shows conclusively just how close the 
mperatures have been held. And when 
ed n , connection with any particular piece 
an be used as a pattern to follow 
!,«.,, ,t is required to duplicate For this 
purpose Bristol's Recording Thermometers 
and Pyrometers are used; the Thermometers 
for temperatures up to 800°F and the Pyro- 
meters for temperatures up t<> .WOO t. 
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BRISTOL'S MOTOR OPERATED 
CONTROLLER VALVE 

FOR AIR AND OIL 



Bu: 







\ 



Fig. 211^7 



The Air Valve i butterfly <»r dam] 

ile for lower pi only, 

<>f not over two-pounds per square inch. 

An allation in vertical i ion 

in two-inch pipe. 

The nil Valve i for vertical installation 

in Ji-inch pipe and mi I i 1 >ush 

sizes. There an o passages, one for 
the high t 1 d the other for the low 

flame adjustment. A i ted by the 

motor, ens a ipet valve in one passage 
and closes a poppet valve in the other, when 



flame changes from one intensity to the 
This arrangemenl permits ; 
ljustment to be made. 
The valve housing is i Tl 

:id pi ippel valves an eel 

ground I A larg« tufTing box is pro- 

vided in tl af1 carrying the cam and ample 
room is allowed for repacking. 

'I oil du< ire large and can be easily 
cleaned. It is an easy matter to open either 
Ive for cleaning should any dirt settle in its 
issages and interfere with the flov 
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BRISTOL'S MOTOR OPERATED 
CONTROLLER VALVE 

FOR AIR AM) GAS 



- 







Flit. 2053 



The above valve or Air and < ra 

■! \ is the butterfly de ign, for 

Low air pressure only, i 

rj per re inch, ee : v for high 

For installation in al 

position in 4-inch size pipe-. 

Gas Valve, i a gl uitable for 

all commercial gas pres For installati< m 

Use outline on page 15 



in hori tal position in 2-inch pipe. The 
va l v< j opened I i rank in the bracket- 

i d , losed b; .i coil-spring within 

the vah i boi I'. 

High and low settings are made by hand- 
wheels, a shown in the illustration. 

Croat care has been given to the design 
| stuffing boxe and ample room is provided 
for n packing. 
when writing for quotation 
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BRISTOL'S MOTOR OPERATED 
CONTROLLER VALVE 



FOR AIR AND GAS 









► 








H«. 2055 




T ■ ■ ■ ■ trollei val\ i or air and gas 

■ !l feed pipi in horizontal position. 

rticu r installations on higher air 

'■• , i. e., ab< i pound nd • 

rig 100-pounds per squ 



be furnished for all pipe to 4-inche 

Both the Air ami Gas Valves are of the 
globe type, same as the gas valve fully des- 
''ilic-l i i T] ,, a ge 7. Both valves op< e from 
the one motor. 



Prins tjuoitd on request 
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BRISTOL'S MOTOR OPERATED 
CONTROLLER VALVE 

FOR AIR, GAS. WATER AND STEAM 




fu. 2osw 



This style oi 1 suitable for air, ga 

ran' am a] opre-mixedgasandair.for 

•ssures up to 100-pounds per square inch. 
Furnished in all pipe 3 up to 4-inches E01 
use on pipe line in horizontal position. 

When used for air, gas or water, a globe 
type of valve is empl< ed, bul for steam 
application, a double-seated valve is furnished. 
This double-seated valve can be used on 



pressures as high as 150-pounds per square 
inch in size up to 1 J^-inch. 

For application where automatic control 
i not ne< 1 ary, this single valve can be used 
f 0I remote control, by running wires to the 
motor box and installing a two-way hand- 
switch. This long distance control has great 
advai for some applications. 




Use outline on page 15 when writing for quotation 
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BRISTOL'S MOTOR OPERATED 
CONTROLLER VALVE 



FOR AIR AND GAS 



K 




Fin 2051 







I 



This is a larger valve than otl 
in this bulletin. It is designed for installati 
in horizontal position in 4-inch line I 

pressure not mure than 10-pounds per square 
inch. 

Both the air and gas valves arc globe 

type, and both operate from the one motor. 

This valve is so constructed that the pipe 



can in no way effect the operating 

mechanism. 

The hand wheels are large and are in the 
natural position for opening and closing valves 
by hand. 

[ is possible to remove the valve discs 
for cleaning without removing valve from 
ipe line. 



<ci 






Prices quoted on request 
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In connection with automata control it 
essentia] I fety di 

!,: Lilure of el power or 

I Saf< ' -I' Valve has b< i 

,1, ill in fuel supply line ti 

n, nwithfurna< toautomal 

p the flow oi ; it'n either tl 

c p. or air supplying the turn:., i 

interru] Also, when a fuel like ga 

e, should the gas pressure fail tl 
ill close. 



Should the electric power, fuel or air be 

. ned on, th< alve will no1 i 'pen, but remain 

closed until opened l»y the operator Thus, 

n in I,,, i i ape into the furnace 

i„ en lighted, withoul the will 

For an installation where there are several 
n t ro ] S y S ti • one Safety Stop Valve in the 
,,,,,;; lv line will taki i are of them all 

'1 p Valve can be furnished 

in sizes suitable for use in 1-inch, 2-inch. 
3-inch and 4-inch pipe line. 



Use outline on page 15 when writing for quotation 
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BRISTOL'S TEMPERATURE CONTROLLER 

MODEL No. 377 

FOR TEMPERATURES UP TO 800 F. 




Fiji. ^~" 



The above model of tern ture control 
instrument is used to secure and maintain 
automatic control o nperatures up to 800°F. 

The instrument is a thermostat, operated 
by the expansion of a gas contained in the 
sensitive bulb, and transmitted to the instru- 
ment through a capillary tubing. 

In use, the sensitive bulb is installed in 
the oven, furnace, etc., where it is desired to 
control the temperatures. The exact tempera- 
ture surrounding this bulb is measured and 
indicated at the instrument. 

The instrument is equ d with an 
adjustable coir or which may be adjusted 
to break contact at any point on the scale at 
which it is desired to regulate the temperal ure. 
As the temperature falls or rises the indicating 
arm closes or op electrical circuit by 

coming in contact or moving away in an i he 
adjustable contactor arm The ( ng or 



opening of the electrical circuit opens or 
closes the electrically operated valves or 
itches, causing an increase or decrease in 
the flow of the heating element. This prin- 
ciple may be applied to furnaces or ovens 
In I by gas, oil or electricity. 

The electrical contactors of this instrument 
are capable oi carrying 25 watts at a potent - 
: n< i1 above 220 \ 

The pointer on the scale of the instrument 
show> at all times just what temperatures 
are being maintained in the furnace, oven, 
etc. In this way, it is possible to know how 
long it takes to reach the required tempera- 
ture alter the contactor has been set at the 
required point, and also shows just how close 
the regulation is being maintained. 

There is nothing particularly compl ed 

about this equipment, and it may be readily 

installed with the assistance of the complete 
directions which are furnished. 



Prices quoted on request 
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BRISTOL'S TEMPERATURE CONTROLLER 

MODEL No. 479 

FOR TEMPERATURES FROM 800°F TO 3000 F. 



" 




V\£. 2481 



For automat iture c< titrol work 

between 300 F and 3000 P, this P met 
Controller is used. 

The instrumenl i i high « 
Pyromel >n the Thermo-El 

principle. It fui a Thi rra t, and 

is e( ,1 w ith adji contactor, which 

can bi i at an int on the s< 

[red to hold thi rature, The fin 

end (or Tli- ' Jouple tailed in tl 

• ). oi ■ apparal h i1 

is required to i rol the ten ature. A 
tl rature of the fire-end ri i 

indicatii -m m an elei trie confc 

Tl it. m, illy 0] or i 

call sd v. ■ or relay, tl ang 

ing th. ediiim, which resul 

in hoi. ling the kth erj i ' nt 

degree. 

_\, .1 to fun powi 

nt. Thi up lies 
reliable and powerful method In 1 e 

he mot or is operated by current from tl 
light ircuit. 



Alt ' di the indicating scale on the con- 
troller instrument shows just how close 

■ being maintained, many tim 

it is d( red to ha a permanent re< ord of 

il„ re temperature run, and for this 

e a K< ling Pyromi ter can be fur- 

,.,1 t ■. in i onnection with controller 

ie nt. The Recording Pyrometer In- 

mav b« located at some distance 

ntroller apparatus, for instance, 

in the superinl i t's office. The contin- 

, : ; . ■ re . r.l shows 1- id dispute, 

how close th ature is being held. 

S uc ] a record also furnishi very valuable 

information for duplicating ordi - and helps 

to settle disputes. 

A very important feature in Bristol's 

p i ntroller is the patented Auto- 

,,,. i rnal Cold-End Compen r which 

ed, and m le to accomplish 

ntrol of temperature withoul 

alv . ration for Cold-End errors. 



Use outline on page 15 when writing for quotation 
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BRISTOL'S RECORDING PYROMETER, 
HIGH RESISTANCE SMOKED CHART MODEL 437 



Bulleti 




In conn* n with automatic temperature 
titro! equipment, very oi a R< rding 
ument is also installed. Such an instru- 
ment automatically records the temperatures 
in thi . furnaces, etc., and provides a 

positive proof of how close the regulation is 
being maintained. 

For i i ry Bristol Automatic Temperature 
Control Equipment there is a suitable cor- 
res] - ling recording instrument. For tem- 
peratures up to son I R« 'cording Thermome- 
ters are used; temperatures from 800°F. to 
3000°F.. Recording Pyron rs. 

The instrument illustrated here is a 
Bristol's Pyrometer M N 437, using 

round chart. Such an equipment will furnish 
a continuous record of temperatures for 
twenty-four hours duration. These Pyrome- 

Priees quoted 



lerate on the Thermo-Electric prii le, 
and arc equipped with high resistance milli- 
voltmeter movement. 

When it is desired to have continue 
records of longer time than twenty-four 
a Pvrometer using strip type charts can I 
furnished, which pr< >vides a continuous record 
of fortv-five davs. 

A very important ure 11 Bristol's 

Pyron the Automatic- Internal Cold- 

End Compensator, which aut< ►matically mak 
.rrectionforchangt icold-i emperatun 
always encountered in Thermo-Electric type 
■ instrument With this automatic compen- 
ator, the instrument reads correctly at all 
times without taking into consideration Cold- 
End errors. 

on request 
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INFORMATION NECESSARY TO SUBMIT QUOTATION 

In order to intelligently recommend the coi Bristol's Motor Operated Valves and 

Bristol Automatic Control Equipment for your use, it is nece arj to have the fundamental 

information in regard to your requirements. If you will furnish ,: i data as outlined below, it 
will enable us to make recomm< itiom 



1. Kind of furnace or i iven. 

2. Approximate inside dimensi< of furnai i or ov« 

3. Kind of fuel. 

4. Number of burni 

5. Type of burners. 

6. Size of pipes for fuel, air, etc. 

7. Pressure of fuel, air. etc. 

8. Voltage a\ ail, .Me to 0] i rate vah e motor. 
°. Is load on fun trolled by operator? 

10 Class of work to be treated. 

11. Tempera-tun b< controlled, 

12. Maximum variations in co I temperatun ■ ected. 

A rough si h of your pn and any d< regard to your particular 

ds will be of great assistance. 

In addition to thi engineering our main office al Waterbury, we maintain ten 

district ol as listed on the ba« k cover of tins bulletin. At all of these plai here are men 

with engineering trainii;. « [] ' u nla >' need - 
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BRISTOL'S 

RtG. US. PAT. OFFICE. 




THE BRISTOL COMPANY 

Main Office and Factory 
WATERBl RY, CONN., U. S. A. 



BOSTON 
Old South Bldg. 

DETROIT 
Book Bldft. 



\l W YORK 
114 Liberty St. 

< HICAGO 

^ lonadnot k Htock 



BRAN* H OFFICES: 
PHILAOELPHl \ 
Widener BIdg. 

ST. LOl Is 
Boatmen's Bank Kldg. 



BIRMINGHAM 

\vic-Ilrrald Bide 

l>K\\ LR 
I s National Bank Hid*. 



IM 1TSBLRGH 
Prick Bidn. 

SAN IK VNCISCO 
Kialto Midi; 



THE MOST EXTENSIVE LINE OF RECORDING INSTRUMENTS IN THE WORLD 

PRESSURE AND VACUUM 
Bristol's Recording Pressure and Vacuum Gauges 

LIQUID LEVEL 
Bristol's Recording Water Level Gauges 
Bristol-Derr Water Level G for Steam B< 

TEMPERATURE 
Bristol's Class I Recording Thermometers Bristol's Class II Recording Thermometers 

Bristol's Class III Recording Thermometers 
Wm. H. Bristol Indicating and Recording Electric Pyrometers Bristol's Temperature Control! 

HUMIDITY 
Recording Wet and Dry Bulb Thermometers 

ELECTRICITY 

Bristol's Recording Voltmeters Bristol's Recording Ammeters Bristol's Recording Wattmeters 

Wm. H. Bristol Recording Milli Voltmeters Wm. H. Bristol Recording Shunt Ammeters 

Bristol's Recording Frequency Meter 

TIME MOTION SPEED 

Bristol's Electric Time Recorders Bristol's Mechanical Time Recorders Bristol's Recording Tachometers 

MISCELLANEOUS 
Supplies for Bristol Recording Instruments Bristol-Durand Radii Averaging Instruments 

Gaugeboard Clocks Bristol Engine Counters Bristol Revolution Counters Bristo Patent Safety Set Screws 

Bristol's Patent Steel Belt Lacing— The Perfect Fastener for All Kinds of Belts 



Printed in U. S, A. 
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LOW RESISTANCE PYROMETER 



Interior View 
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I ifturv 17'»0 
ow points to Automatic Cold End Compensator 






PRINCIPLE OF OPERATION 

The instrun* featured in this catalog operate on the Thenno-Electric Prini iple. For 
thos< miliar with this law, it uld be explained that by joining two dissimil 

metals, or all« id applying heat 1 ction, an electro-moti gen< 

incre i • in pro] n to the heat. In tig this principle in pyi 

1 instrun call' \Iilli-\< ter is placed in the cir< the 

nerated. Tl n th< illi-voltmeter is m in d< esof 

ing s Hng instrument. 



HISTORICAL DATA 
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The therm measurement v, er 

a 1 Ired years < thai n g 

these lin- and i rpoi ting the basic principle- ''her 

instruu s used a High Resistano i susp< 

Platinum R lium. This made a ver 'us and too del use 

ex< illaboral s, ai wasrequir< .handling. About 

1905, P II. Bri tol ric pyi r sui rug 

be used in com h industrial proi Tl t Thermo-] ter 

ever developed suitab Una: cond 
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HIGH RESISTANCE PYROMETER 



Interior View 




Figure 1791 

Arrow points to Aul i-End Compensator 



LOW RESISTANCE PYROMETERS 

The first Bristol's Pyrometers utilized Low Resistance Mo Lent with moving coil mounted 
in double pivot jewel-bearing. With this were used thermo-couples of inexpensive base metals. 
This provided an equipment capable of good results without the liability of injury due to rough 
handling or vibration ol 1 .nil. ling, and al a reasonable cost. The need of such an equipment 

recognised in plants using high temperatures for 3 Thousands of these pyrome- 

's wi red in use. and many <>i original instruments are still in service. 



HIGH RESISTANCE PYROMETERS 



The Pyromi ti rs in the ii <1 and with it a bigger held of application. 

meet thi lemand, developments wi istol' Pyron which resulted in a line 

High Ri nee Instruments. The possibility with thesi is less restricted than with the 

ice. '1 iu^: loch; sin ratun it is possible to use long 

lengths of 1 tension — ami t ; ■ . ddil ance in the instrument makes any small 

change in outside resi ice n< ilde. The doubli iring mounted, coil, however, 

retained, and thus the essential ruggcli i i I the Low R istance Instrument has not been 

sacrificed, to the high movement. The im] .Moving Coil and Pointer used in 

istol's High Resistanct Pyrometer is shown in Pi 'ire 1720 on page 4. 
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MOVING COIL AND POINTER 
USED IN HIGH RESISTANCE INDICATING 

PYROMETER 



Figure 1720 




1 









THERMO-COUPLES 

The two metals of the thermo-couples are supplied in the form of two wires welded at one 
end, and the term Fire-End is commonly applied to this part of the equipment. The weld, 
junction is always referred to as the Hot-End, and is the part placed in the furnace or other 
equipment, of which the temperature is to be measured. The opposite end is known as the 
Cold-End. In using the pyrometer it is. of cour the temperature surrounding the hot-end 
of the thermo-couple which it is desired to measure. The difference between the temperature 
of the hot-end and the cold-end of the thermo-couple, determines the true temperature at the 

-nd. The principle of thermo-electric pyronv makes the cM-end temperature an im- 
portant feature, ma affecting the accuracy i he equipment. It cannot be lost sight of, 
but must be n into consideration and accounted for. To obtain a true reading of the h< 
end temperature, the opposite or cold-end, must be maintained at a constant degree — corrections 
made for any changes of temperature at the cold-end — or to compensate for such changes. 
The Bristol Company has spent many years in experimental work to determine the most efficient 
means of taking i old-end temperature changes. It is their policy to make all apparatus 
entirely automatic, and as simple as possible, t! i re, Automatic Compensation has no ri\ 
in the choice. 

COLD-END COMPENSATION 

Many metho f taking care of cold-end variations have been tried out, but the Automa 
I mal Cold-End Compi ith Bristol's Pyrometers is without a doubt the m< 

satisfactory of anything yet off< A mplicity in the compl is possible with 

Automatic Comp r. It elin i all superfluous apparatus and simplil 

the ment to just three units; the Fire-End — Flexible Couple 1 l — a 

the Pyron rument. The readings on the instrument are absolute. There is no cold- 

for. It elimin. nee of ma ^ a constant cold-e 

ial wiring accomplish it. All models of 

!'• i' mi can be furnished with the Al 'ic CompenSi i\ is standard equip- 

ment and always furnished unless 01 cept for double scale i nent, for 

which "id-. ale r mpen Any instrument now in service can also be 

made up-to-date and equipped with this Compensator. 






The cc 
» mou 

mpei 

an 

is a 

fading 

I^sator d c 

^8 re, 







•■•£« n 



Catalog 1402 THE BRISTOL COMPANY. WATERBURY, CONN.. U. S. A 



Page 5 



TB*ei MAR* 



BRISTOLS 

"CO U-S PAT ornci 



AUTOMATIC INTERNAL COLD-END 

COMPENSATOR 




COLO END 

OF COUPLE 
INSIDE 

NSTRUMENT 






Figure 1378 



AUTOMATIC INTERNAL COLD-END COMPENSATOR 

The compensating device is very simple; consisting of a thermostatic metal of spiral shape 
and is mounted inside the instrument (see illustration Figures Nos. 1790 and 1791). In using 
this compensator, leads from the fire-end to the instrument are made of the same material as the 
fire-end. and called Flexible Couple Extension. Thus, the cold-end of the fire-end is located 
inside the instrument (see diagramatic sketch Figure 1378). 

It is a known fact that the pyrometer will read correctly if the zero of the instrument 
- is se t to ind e the temperature of the cold-end. Now as the instrument has become 

the cold-end, il i imply i try to the » ro to the temperature of the instrument and 

reading wU] • .,,.,. This 1S j ust what Bristol's Automatic Internal Cold-End Com- 

ator does; n ally or once each hour, bu1 continuously day and night. The 

ng reading on the pyron i h r instrument are absolute, no allowance for corrections are 

Th( further expense < ther than the. , riginal o .si . nothing m this compensate 

get out Of order, it is absolutely fool-proof. 

This Automatic Internal Cold-End Compel toi - an oi nal feature with Bristol's 

P; n in' u.ts. 
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BRISTOLS 




INDICATING PYROMETER HIGH 
RESISTANCE MODEL 420 

For Wall or Switchboard Use 




■T~ 



Figure 227S 



A pyrometer which i i isy to en at a disfc , b( tse of the wide open .-rale. 

In actual measuremenl the scale is 7-im As a furthi ibility a combination 

Led, having a broad tion ance r« ng and a knife blade section for 

. close-up work. In add! eatures the scale is also provided with a mirror, 

which eliminates any pi e errors in due t< .rallax. 

A High Resist "Weston" Millivo r is used for the measuring element. This 

movement is equipped with an d moving coil and pointer. It is extremely 

nsitive, h nee of 15 to 20 ohms per millivolt. The m< nt is also well damped, 

making it dead beat in i 

The correctness of design and o rui n of this instrument gives it the qualities requin 
for long continued th little attention. Furthermore orij libration is 

not easily impaired. Th< characteristics mi it a desirable equi] t for t op-use. 

The usual cold-end error in nt u thermo-electric pyrorxn is absolutely and aul 
matically lated, by B* ' Autom Internal Cold End Compensator. Bee 

of it. the readings on the scale arc accurate and no allowance for cor ion is necessary. 
This is a part of tin indard equipment arid is always furnished unless otherwise ified. 

Tl e c is m of cast aluminum and is of dust-proof construction. It is arranged for 
wall or switchboard mting, having a d< untable ba or separately bolting to the wall 

j the instn: it. Whi instrumenl i i bi lo< 1 in ively dirty plai 

whi lampness or mical fun an i len ] 

wl .n also Le furni ommended to be used fi • uch places. 
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This pyrometer equipment can be furnished for all ranges up to 3000° F. Scales within 
tin n be supplied for individual needs. 

A small adjusting rew on tin- outside of i a e provides an easy means of zero adjustment. 
And a knob on the top of th< ca e makes it possible tosel the normal index spotter to temperature 
sired lor each individual pi< ■>!' work. 

There is an una* lable variation i rature in the pyrometer instrumenl itself whi< h 

influences th< ol the reading. Thi factor has been taken into consideration, and 

the Model 4-20 is so designed that an] i ffeet of temperature changes on the accuracy of the 

rument is minimized, 

unmarizing all the featur< the Model 420 P] n meter, the result is a positively actuat< 
ti r. In details, this nn ample i ower to overcome any fri >n with the consequent 

g and uncertainty of n >n. It is an instrument which ran be depended upon to respond 
immediately to hanges in temperature. 
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.AL RES. 



OHMS 



DEGREES FAHRENHEIT 



USE FIRE ENDS STAMPED 18B 

MODEL 420 



COLD END COMPENSATED 

No. 



sample Scale at used with Pyrometer Model 420 



LIST OF SCALES 

Available pos I with Pyrometeb Mode] 420 



EXT. RES OHMS 

SCALE No. 908 



PI 
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Total R 
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LIST PRICES 

IV t« Instrument Model 420. equipped with tutomadi Internal CoId-En« Compensator end "1'br.ted for ^ ^ 

«taiu!.iril >i.iU- range %» l< M 1 ed from hsi 

Whtn calibrated to aperfal acaleraiifte to order, ..Jd to Hat prlca foi Instrument *-°° 

i quipped with double ranfte tcale, and penitted foi ona ran* >l> -M «> •-• P^ica for taatmmi ni 2S.M 
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INDICATING PYROMETER HIGH 
RESISTANCE MODEL 322 



For Portable Use 




Figure 2506 

The P ble Indicating Pyrometer shown is intended for use where a sensitive high-grade 
instrument is required to be used in many different places in the plant, but where the permanent 
installation of a pyrometer is not warranted. It is an admirable instrument for making ex- 
perimental t( checking other pyrometer equipment, and for such applications as taking 
temperatures in Fire Box, Molt.- Metal, etc. 

The interior i truction he milli-voltmeter movement in this High Resistance Portable 
Indicating Pyrometer, is similar to that in Switchboard Model 420, described on page 6. 
Bristol's Patented Automatic Internal Cold-End Compensator is standard equipment in Model 
322, and always furnished unless otherwise specified. 

The internal resistance of Portable Model 322 is over 300-ohms when used in connection 
with base metal thermo-couples for temperatures up to 2500°F, and over 100-ohms when used 
in connection with Platinum Platinum-Rhodium thermo-couples for temperature up to 3000°F. 

To avoid error due to paral when taking readings, a mirror scale and knife-blade pointer 
are used. Scales can be furnished to read in degrees Fahrenheit or Centigrade, also double 
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iles, one in Fahrenheit, the other Centigrade or Millivolts. With the double scale an extra 
.ling post is provided. See li of scales below. When double scale and Auto- 
matic Com are used, only one stale can he compensated. External zero adjustment 

of by .1 small adjusting screw on the fronl of the movement. 

A rhi furnished with Model 322 which is operated by knob on right-hand side of case 

vn in illu This is especially valuable when instrumenl is in Ik- used for king 

yrometer equi - It ore uicfc means of adjusting rt^i<tance to 

ionli tire- .If desired instrument can be furni '> I without 

-heof 

The case is of \ I, with high polish finish, provided v. her handle for carrying, also 

lock and key. An electrical damping device automat ically operates when the i r is closed, 

which prevents the pointer from excessive vibration and the movii iil from injury while being 

about. The operating parts including the binding post are completely enclosed when 

the cover is shut, thus protecting against any possible external mechanical injury. 
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1200 



SCAL£ NO. 60J-C 
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Sample Scale as used with Pyrometer Model 322 



SCALES 

Available for use with Pyrometer Model 322 



No. 



Total Ra 



Main 





" 


SO 


601 C 


i> 1100°F 


SO 


c 


1600°P 


100 


603 C 




100 


'i 


■ 


100 




25O0°F 


100 






11,(1 




CX 


100 




1*- 


1 


608 










100 



D 
Dim i 


Fire End 

Mailkial 




No. 
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LIST PRICES 

Prromeiei l ..s. r ......... Model M2. equipped with tutomatfa Intern. Id-End Compensator, and Calibrated for 

tandard scale range selected fromlls. complete with Esternal Switch for resistance ad justmem Miii.im 

XV (111 

Same -i»»' Lficati <>■.•> ..s ..him- inn without Eiternal Switch 

Wh« .pedal scale rand rder. add (to Hit price for Instrument so ° 

. qalpp. .i Mi ble range scale, and compensated for range onls add to lis! price for Instrumenl 25.00 
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INDICATING PYROMETER LOW 
RESISTANCE MODEL 410 









For Wall or Switchboard Use 
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Where the extra sensitive High Resistance Pyrometer is not required, Indicating Pyrometer 
Model 410 provides a practical and rugged instrument for general shop use, capable of 

indicating temperatures up to 2500 or Centigrade equivalent. Although the internal resi 
ance of Model 410 is lower than that of 4 !0 when used with base metal couples for a 

2000°F scale, the resistance is approximately 35-ohms. This is sufficient to allow the use of 
long lengths of standard leads or extensions. 

The measuring element is a "Weston" millivoltmeter movement. Bristol's Automatic 
Internal Cold-End Compensator is also standard in this instrument and always furnished 
unless otherwise specific 
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This pyrometer instrumei eptionally rugged, which is well proi ed by the fact that 

hundreds of these pyrometers are now used in railway locomotives and steamships, in connection 
with super-heated steam temperature and givii tory sen withstanding the 

ive vibral n< i >un I. 

The case is all metal with black • mel finish, design* mounting directly on wall or 

itchboard. Easy zero adjustment is provided 1 rew on 1 he outside of case. Although 

th< is dust-proof, n advisable to use an extra den protection similar to that 

\n on page 37, as an added protection. This especially applies where the instrument is to 

be located in 1 ; -; ty place, or where sub to fumes, vapors, sudden drafts of 

Id or heal. 




Sample Scale as used with Pyrometer Model 410 



LIST OF SCALES 

Available for use with Pyrometer Model 411) 





Total R 


Dim 


B 

Divisions 


Pi re E - 

M XII- RIAL 




No, 


Total R 
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Fikh End 
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LIST PRICES 

hr t« hutrument M I I p« i latomatli *nal Cold-End CompenMto. and cdlbntod for 

standard scale range selected from li^i 
Whi brated to special scale range to order, add to Ua< price fot Kiutrumenl 
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RECORDING PYROMETER, HIGH RESISTANCE 

SMOKED CHART, MODEL 437 

FOR WALL OR SWITCHBOARD USE 




Figure 1755 



The use oi a k .ling Pyrometer for th< i pi rati .1 i 1 a greater help him in securing 

>1 maintaining correct temperatures than the indicatinj instrument. Thi particu- 

larly so where the tin mt is important. Tl harts in time i 

11 ! ■- ' kni w long it tal. ach rtain degree ol • nperature ar 

long it is maintai The 1 ral furnaces to look i r or other duti< 

perform. With . a g i a w j iat tne temperature condi are now, 

what they have been and it direction tl . H ry t. 

readings as with an indicating instrument. Furthe . the charts are always . 

the supervisor when hecom< r filing away t to in the future to dupli- 

cate ordc to make up engineering da :lp settle disputes. 
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Figure is.'-' 



Figure 1821 



Temperatures up to .W00°F or Centigrade equivalent are records! with Bristol's High Re- 
:ance Recording Pyrometer Smoked Chart Model 437. < harts 8-inches in diameter are used, 
see full size specimen chart on page 18. List of charts with standard ranges for which instru- 
ments can be calibrated are given on pages 19 and 20. A ' \V< . • a -jewel bearing milliv 'It 
meter measuring element is used, which is well damped and absolutely dead-beat in operation. 
The instrument is regularly furnished with P, 1 Automatic I ' rnal Cold-End Compensator. 

The ft <nless smoked i • recording system is employed exclusively with this Round 
Chart Recording Pyrometer, A d smoked surface (carbon coated) chart i^ used, against 

ichtru narm is periodii My i n ed once < ten seconds. The penarm then swings clear oi 

the chart and i e to a nev n, leaving a white dol impression each time. The 

record produced is, therefore, a series of while dots making a practically continuous line. On 
moving the chart from th< rument it is dipped in a fixing solution which makes therecord 

permanent. T method is superior to others because there is absolutely no retarding action 
of the arm due to friction as encountered in most other recording systems Tins is very 
important owing to the delicate operation of the millivoltmeter movement. This method of 
recording is also independent of temperature conditions and is equally efficient when subjec: 
to extremely high or low temperatures. 

The millivoltmeter element together with the penarm is hinged to back of the case, so that 
when changing the chi hese may be swung clear and. thus, no possible danger caused by hand- 
ling. This is clearly illustrated in Figures Nos. 1821 and 1S22. 

A erful high-grade 24-hour clock is used to n volvi the chart and operate the penarm 

>rator. 

The case is all metal and dust-proof. The standard finish is black enamel with nickel raised 
irts. 



LIST PRICES 

i>u , Inotrumen. Model «7, equipped with Automatic Internal Cold-End Compensator, end caUbwted for ^ 

standard chart scale ranfte »ele< led front list 
* „.-., . ,i,.,r.... .1 i«. s,.. . ia. . han s.al, run*.- ... order, t.-.r. is an extra chart* which irlil be quoted on requeat. 
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RECORDING PYROMETERS, HIGH RESISTANCE 
SMOKED CHART, MOISTURE PROOF 

MODEL 424 



FOR PORTABLK USE 




I iuure 1718 



Description and prices on opposite pa^ 
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RECORDING PYROMETERS, HIGH RESISTANCE 
SMOKED CHART, MOISTURE PROOF 

MODEL 424 



FOR PORTABLE USE 






This is the type of case which is recommended for a Portable Recording Pyrometer to be 
used where it will be subjected to moisture, chemical fumes or very dusty and dirty places. 

The working parts of this instrument are exactly the same as those in Model 437, previ »usly 
described. The case is aluminum, thus, light weight and rugged, and mad. moisture-proof with 
gaskets and screw clamps. Leather handle is provided to make it easy to carry about. The 
finish of the case is Mack enamel. 

This Moisture-Proof Model 4_>4 can be furnished to record temperatures up to 3000°F or 
ntigrade equivalent. Fur lists of charts and ranges to which this instrument can be calibrated, 
see pages 19 to 21. 

A similar case to that shown above, but for wall or switchboard mounting is made in cast 
iron, i, the leather carryinj mdle, lugs an provided on the back for fastening to wall 

switchboard. This style is turn. ; where a .1 protection and rugged case is required 

■ nent mounting, and is known i Model 139. 
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LIST PRICES 

,'u„n,,, to.rn.menl M - 124, nlnum c« for portable uae, equipped S - uM Cold-End 

I ompenwtor, and i allbreted tot standard « hari icale ranfte s.i. . u .1 fr..m Hal 

Pyrometer ... Model * ... ea.1 - for m i hb-rf ^'''^^ZV, *" M *- M,C 

" in.,,,,1 ( ..1.1-1 „j l ompenaator, .ndcnlibnmd for -andurd i-hari Kale range .elected from .... 

When either of the toatmn re ro .... furntahed ■ allbrated ... .pedal char, seal, rat*, to order, there is an 

extra chariU* which will be quoted «»n rcqUMte 
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RECORDING PYROMETERS HIGH RESISTANCE 

SMOKED CHART MODEL 414 



FOR PORTABLE USE 
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Figure 1717 
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Description and prices on opposite page. 
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RECORDING PYROMETER HIGH 
RESISTANCE, SMOKED CHART MODEL 414 



FOR PORTABLE USE 



For investigative and experimental purposes— in places where a recording Pyrometer is 
required in several different locations, but none of which requires a permanent installation, also 
as auxiliary instrument to permanent installation, are some of the uses to which Portable Record- 
g Pyrometer Model 414 is adapted. The fact that Bristol's Pyrometers are equipped with 
Automatic Internal Cold-End Compensator and Inter-changeable Leads make these instruments 
particularly well suited as an auxiliary instrument in case of emergency. 

This Portable Recording Pyrometer uses the same interior construction as Model 437, and 
can be furnished to record temperatures up to 3000°F or Centigrade equivalent. The measur- 
ing element is a millivoltmeter of the pi- jewel-bearing type ' Weston" make. Bristol's 
tented Automatic Internal Cold-End Compensator is standard equipment in this model. 

The case is light-finish w 1 with leather carrying handle. The equipment is compact 

and provides a pyrometer unit, capable of high-grade results. It is a very rugged instrument 
1 will stand even considerable abuse without impairing the efficiency. 

See pages 19 to 21 for list of i Marts and range- to whi< h this instrument can be calibrated. 






°-z! 










LIST PRICES 

rometer Enttrumeni Model 414. equipped wirh \ur«>m:itl< Internal Cold-End Compensator, and calibrated lor 

■tandard i hart scale ranfii- sHe« red from hsr $l $2.00 

^ hen calibrated to apeclal chart scale range to order there is an extra « h-ire*- >OiUh \%ill he ginned on request 
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COMPLETE LIST OF 
CHARTS FOR RECORDING PYROMETERS 

MODELS Nos. 437, 439, 414 and 424 

SEE PAGES 20 AND 21 FOR SPECIMEN SECTIONS OF CHARTS 

THAkTS WITH FULL RANGE SCALE) 





















Range in Degrees 
PAHRENHEIT 


One Revoiuti 

of Chart 


Pire-E 
Material 


Ch 

\o. 


Ran«e m Degrees 
PAHRENHEIT 


One Revolution 
of ' 


Fire-I 
Material 


1161 


0- 400 


24-hour 


18B 


1152 


75 2400 


! 1-hour 


25H 


U124 
[103 


7> 800 
5 800 


7-day 
24-hour 


18B 
18B 


1160 


ii 2500 


12-hour 


25H 


1149 


:; 900 


hour 


18B 


2407 

2411 


M J000 
12 1000 


! Hiour 

12-hour 


27 
27 


2406 


32-1000 


24-hour 


2 7 




CEN H'.RADE 






H108 
1119 


75-1100 
75 1100 


" -day 

2 4 hour 


18B 

l- 


1158 


0-200 


24-hour 


18B 


1142 


75 1200 


24-hour 


18B 


1126 
1151 


24- 4(Mi 
24 150 


24-hour 
24-hour 


18B 

1.SB 


1120 

1144 


75 l( 24-hour 

75 14 12-hour 


1SB 

I SB 


1145 


24 650 


24-hour 


18B 


1153 


:- [600 


24-hour 


25H 


Ills 


24 850 


2 t-hour 


18B 


fU47 

1114 


:> 1800 

75 1800 


2 t-hour 


18B 
18B 


1115 
1123 


21 900 
!4 1100 


24-hour 
24-hour 


18B 
18B 


1118 

11 

11 


75 2000 

75 2 

; Jin "0 


2 J -hour 
1 2 hour 

1 -hour 


18B 
18B 

l B 1 1 


1157 
1122 
1125 


24-1100 
24 lion 
21 1100 


24-hour 
12-hour 

1 -(:< 1UT 


18B 

lsB 
18B 


1 1 50 


75 2000 


! 1 -hour 


25H 


71117 


(i [160 


7-d 


18B 


J2410 


75-2050 | 7- 


27 


1146 


24-1375 


24-hour 


25H 


2 
101 


2050 24-hour 
0-2050 1 hour 


27 


1 2 11 18 
2409 


ii [650 
1650 


7-d 

24-hour 


27 
27 


•(CHARTS WITH PARTIAL RA 


HE SCALE 






Chart 
No. 


Ran^e in Degrees 

.J1KL . 


One ! ition 
of Ch 


e-End 
Material 


Chart 


Rantfr in Degrees 

I ENTIGRADE 


1 Hit devolution 
of Chart 


Fire-End 

Materi.il 


11'.', 
1111 


700-1000 
700 1000 


7-Day I8B 

J I -hour 18B 


1139 


250 500 


24-hour 


18B 


1129 300-UOO 24-hour I SB 


150 590 


I I- hour 


18B 


11 
11 vm imi,i 24 hour ^B 


250- 650 


2 1-hour 


18B 


11 51 
1 1 59 


KUO is. in 12 -hour 
8(H> [800 ,ir 


l SB 11 56 
18B 


200 800 


! l hour 


[8B 


1107 [200 1800 


2 1 hour 


18B 


ll $7 


400 1000 


24-hour 


18B 


1135 1 {00 1900 


' 1 .ur 


LSB 


11 


500 1000 


! t-hour 


18B 








1 1 54 


100 1100 


2 t-hour 


18B 



TE -Charts with partial range afford extra wide open scale. For all instruments calibrated to use partial range charts there isan 
additional charge of $5.00 each list, except arts No. i 1 '0-1107—1135— 1139- 1141 and 1146, which are $10.00 extra list 

i with • 00) 




3: 






*- i 















■ 



■ 
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ROUND CHARTS FOR RECORDING PYROMETERS 

MODELS Nos. 437, 439, 414 and 424 

Charts listed here with specimen sections have been selected, because the most often used, 
from the complete list of charts on page 19. 

(CHARTS WITH FULL RANGE SCALE) 



Chart 
No. 



Tl 124 
1103 



tll08 
1119 



11 20 

1144 



1153 



11147 
1114 



1118 
1134 
1138 



ll5n 



1152 



2407 
2411 



1126 



1145 



Range in Degri 

FAHl-'i :HEIT 



75 800 
75 800 



75-1100 

75 11IMI 



75 U 

75 I''"" 



75- 16(10 



75 INK) 
7 5-1800 



75- j in hi 
7^ 2000 
75 2000 



75 



75 2400 



3000 
3000 



: TI'.RADE 



24- 4(Ki 



24- 650 



One Revolution 
of Chart 



7-day 
24-hour 



7-day 

24-hour 



24 -hour 
12 -hour 



24-hour 



7 -day 

24-hour 



24-hour 

1 2 -hour 

1-hour 



24-hour 



24 -hour 



2 \ -hour 
12 -hour 



24 -hour 



24-hour 



Fire-End 
Matt-rial 



18B 

l P 1 1 



18B 



18B 
is» 



25H 



1SB 
18B 



18B 
18B 
1 8B 



25H 



2 5 ) I 



27 
27 



18B 



18B 



Specimen Section of Charts 





1 -.-141 

±11.:. -t- 

lit • 




—i i 




m ^tBWffftfiitiirtri 



XT 






/ / / / - l. / ' 












R0I 






Obi 






• ■ '* 






• 
























<%< 












I'bU 10 P "1 ' 



-■•^.a »2>Tjt' 



Chartslisted here with specimen sections have been selected, because the most often used. 
m the complete list of charts given on page 19. 
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ROUND CHARTS FOR RECORDING PYROMETERS 

MODELS Nos. 437, 439, 414 and 424 




Chart 

o. 



1148 



[1S7 



114fi 



2409 






1121 
l ] 59 



1107 






1 1 54 



I HARTS WITH FULL RANGE < ALE 



Ratine in Degrees 

ce; rade 



One Revolution 
of Chart 



P ire-End 

Material 



Specimen Section of Charts 



24 850 



1100 



24-hour 



2 1-hour 



18B 



1375 



0-1 
0-1650 



hour 



7-day 

2 1 -hour 



1SB 



25H 



27 
27 





'HART- WITH PARTIAL RANGE SCALE) 



FAHRENHEIT 

10 IK 



.' i I iur 



.on 1800 

-mi isoii 



'i our 

i ' hour 

8-hour 



1200 1800 



.'1 ..ur 



[GB 



250 ' 



2 1 I i mr 



i l | i ii 



2 4 -hour 




Is = s 



W* 



I 



' 









/ 

^ 5 * $ f f 
~~T / / I 




i 



- ■ 



I 




W' 






J 



/■■■/ n 



i i 

§ i , 1 1 




• n I ...1 r. iflfordexir- ' men ] ; partial raiife 

charts, th tdditi 00< ■ : li t, art Mo. 110< II 0.00 extra list. 

r 7-di '" ' r ' 









3 
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TnApl ma mm 



BRISTOLS 

HCOU.S »*T. O'rcc 



INDICATING PYROMETER 

WITH MULTIPLE SWITCHBOARD 

ROTARY SWITCH TYPE 




Fifiure ITi'i 



Tin s Indicating Pyrometer used wit] !0-point Rotary Switch. The leads from the 

it the twenty fire-end conne. IS which it is possible to have. '1 iteh can 

be used m a similar manner with a Recording Instrument. 

I 1ST PRICE— Pyrometer Instrument see page 7— Rotary Switch see pa** 39. 




< 
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'•"01 HAP! 



BRISTOLS 

"IO.U.O-MT. Or rice 



COMBINATION UNIT OF INDICATING AND 

RECORDING PYROMETERS 



RECORD £* 

umbt •> 

THEBRISTOLCOMPAMY 







I 



42 





















■ 










Figure 1435 

Ann r indicating and rding at the sam< time thi temperature from one fij id 

[ndicating Pyrometer near the furnace to guide the operator, and Recording Pyrometer 

, ... which i a continuou thi pa it i and a permanenl 

or filing. Each instrumen complete with Patented Autom [nterna! Cold-End 

* d both instn are conm 1 dire< I to thi ame fire-end. 

The unit this combination are interchangeable, also absolutely independent of each other. 
They can be used separately by simply detaching the extt nsion from the fire-end. 

The above is the most simpl- form of combination possible. It may be used as a nucleu 
to be added to from time to time as the department grows. For other combinations of pyrometer 
instruments see diagrams on page 60. 

LIST PRICES 

, Instrument Model 420 equipped vm.Ii Automatic Internal Cold-End Compensator and calibrated for 

Standard & ale Ran£e sele< ted from (lei ■ 

When calibrated to a Special Scale Ranfte to order, add to Hat price of Itwtramcni ..lihr.i...! foi 

Pyrometer Instrument! M i 137 equipped with tutomatl< Internal ( old-End Compensator ami calibrated l-.r 

Standard S«;ik- Kanfcc usinil*riari s»-Uh trd from list 



Same 'u.iiioms a* abov, C x< ept for Molature-Proof < -•■■« Model 439 

Instruments aa above except equipped with Partial Scale less than 5i - . . .idd n. 
Instruments .is above except equipped with Partial Scale tor *>■ and im-r, add 

When calibrated to special .hart sc-ah- runfte io order, there is a., extra charftc which will be quoted on request 



l>ru e ol Inst ru mi'iil 

in |.ru e ol i nstrumenl 



> hs no 
5.00 

I <> 00 

1 iN.OII 

s no 
in mi 






n 



P 






w^mm 
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TAADI H»fc« 



BRISTOLS 

RCOUSO^ OFFICE 



RECORDING PYROMETER, STRIP CHART 
SINGLE RECORD, MODEL 425 

For Wall or Switchboard Use 




1 






1 Ifturc l4'»i 




There an me applications for Pyromi - which require a continuous record of si ral 
days durati and when the daily round charl Ls not sufficient. In making tests it is al 
often desirable to ha^ extra wide open record, lose readings may be obtained. 

For such applications Bri Recording P •• meter with Strip Chart is 1 illy adapted. 

Th< Pyrometer Model 425 hart oi nt onion- i papei 

ar( 6 vide, with actual si ;, 4 -i: and furnished in rolls 90 long When 

dri at tl ! 1-inch j 90 foot tint* r 45- 

i . i ided ther eed o that the irl m be driven at I 

l-inch, .vine! ind 6-inches per h< also 1-inch, 3-inches i 6-inches per minul 

The reronl is a continuous seri. dots made by the penarm which is j idically pressed 

against a colored ribbon, similar to typewriter ribbon. This penarm comes in moment; 
contact with the paper once every minute, so that when the chart is driven at the stands 
speed of 1-inch per hour it gives 60 d an inch, which is practically a continuous line. This 
method^ recordinj es awa; ith am or drag be en t .1 pa per and penarm. 



» 
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Tl JBS urnished only in the High Resistance Type. A "Weston " 

■ ' for the measuring element. The instrument is extremely sensitive to 
changes in temperature, yel ell .lamped that it is ,„ operation. The movement 

..t the pivot-jewel bearing type, and of sufficiently rugged const™ tion , stand up under the 
strenuous requirements of every-.lav industrial u 

Brisl I tented Automatic Internal Cold-End Compensator is standard equipment with 
the strip chart m, pyrometer. This elinuna.es all cold-end errors and the consequent 

complications otherwise encountered. 

A specially constructed powerful clock is I to autom. Lily wind the .hart roll-drive 
the record— and operate the penarm. The clock requires winding once every 8-days. 




Hflure I I'M 



LIST PRICES 

M.i.r insfnimnii Model 42S, Single Record, equipped with Automatic Interna] Cold-Bod < «»m|Miis;ir.»r .md 
• alJhrutcd f.»r siuuhirj i hart scale rami* s. I« . ted from Kiel $239.00 

w hi -I . ellbrated > i n « Lai chart Mali- ranfic to order, flier* i-- an < *tra » i<arc»- whl< i> «i'i be .|* ,,, '«■* , on request. 




"»wt« 
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SPECIMEN STRIP CHART WITH RECORD 






























4|£!M 
























CbrtN 







Full size section of Strip Chart with specimen record made with Recording Pyrometer 

strip Chart, Single Record, Model 425. This chart has total range of 75 to 1600°F. Note that 

graduations are practically uniform, which is a characteristic of all Bristol's Pyrometer strip 
charts. 



' ">'< N„. , 
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STRIP CHARTS FOR USE WITH SINGLE RECORD PYROMETER MODEL 425 





Ran. 


S-1123 


ii [100 !\ 


•S 1152 


10 [100 1 


i 108 


(i [600 F 


1117 


800 [600 1 


1154 


ii [800 1 


i [09 


ii 2000 1 


S 1158 

C l 1 trt 


II 



S mo 
S 1115 
S 1164 



ii 2100 I' 

II 'Mill p 

1000 P. 

i. [650 l 



I I PI ED 



Mm h per Hr. 
i tncl pei llr. 
l-In. h per Hr. 
I I'k h per H 

1-IlH h per Hr. 

Mm h pei Hr 
1-Inch pei Hr. 

l I h per H 

Mi Hr. 

1-Inch pei M- 
I-Ti Hr. 



510.00. xtra Ii 



Pnu i md Material 



I8B 
18B 
[8B 
I8B 

I SB 

IN 15 

18B 

J5H 

_M1 

11 



"I 



SPECIMEN SECTIONS OE SINGLE RECORD STRIP CHARTS 
AS USED WITH PYROMETER MODEL 425 













(hart No. S-1108, 



Range to 1600 F 



1 ed l-inch pi r hour, 



•End Material l.s-B 



I 



a c 
o - 










i 





















*t* 














(hart No. S-1109. 



Ran.- tO -'' I 



Clod peed 1-inch per hour, 



Fire-End Mai- rial 18-B 






3 









• 









(^hart No. S-1110. 



Range to 21W°F, 



Clock Speed l-inch per hour. 



Fire-End Material 25-H. 



m 
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TPADC MAB-M 






BRISTOLS 

nco-u s.frA-t. omct 



MULTIPLE FIRE-END RECORDING PYROMETER 

STRIP CHART, MODEL 425 







Figure 1564 



This Multiple Re< 1 [nstrament is furni I for two, three and six records. Thi ecord- 
ing medium used is a multi-colored ribbon, similar to that used on typewriter; a color f« 
lire-end connection. 

The 11 1-1 rumen general is like the single record pyrometer; one measuring element ai 
on< rding-arm only are used. A motor driven selective switching di is employed 

autom; dly make contact with carl: ,1 connection in ro1 Each connection rema. 

in contact for t , n ds, during which rime the recording arm is pressed three times a nst 

the chart. Thus, with a point recording pyrometer the cycle is completed in 4-minutes, 
a three-point recorder i 2-minutes, and a ro-point every 80-seconds. The motor used 

a standard make and is operated from lighting circuit. 



'. 



in-,. 






'"^'ibra, 



■ 
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I 



■ 






BRISTOL'S 

wto u.S.pat. Orncc 



MULTIPLE FIRE-END RECORDING 
PYROMETER, STRIP CHART 

MODEL 425 






The mea .ring element is a high resistance millivoltmeter, " Weston" make. This is equipped 

th Bnstols Patented Automatic Internal Cold-End Compensator which make, cold-end error 

an impossibility. A lever on top of the millivoltmeter movemenl provid, easy zero adjustment. 

a heavy duty 8-day Bristol Clock is used to operate the chart, including feed-roll and 
rewind. 1 he standard speeds is 1-inch per hour, with lever adjustment changing to 1-inch p, r 
mini: I he clock 1 with stop and start butl 

When desired an electrically driven clock can be furnished to use m , dace nf the spring 

'"' f yP e . rhis "as the advantage of no winding required, and for large installations 

era J recorders are used .-.pupped with electric clocks, il is possible to have all 

peratmg m unison. The electric clo operates on alternating current where fi 

BI * C 3 r ,s known to be constant. .., where power system ha- synchronous frequency It 

11 '"• furnished to be used for 60, 50, 40 oi 25 -.1,- rhis also applies i. . the single and 

duplex models. & 

The case is made of metal and glass, with suitable pa. which makes if both dust and 

damp-i i 

Detailed illustrations witl ■ icplanations are e n on pag JO and 31. 



o - 


















■ 



■v-.* 



<fc> 



■ 



?:* 



*- 



*.' 



- * i 



■ 



'V 






LIST PRICES 

mi r« iiiMrumrni . Multiple Plre-1 nd i<« » ..rdmu Model 125, f<»r 2. * i. ^ <>r 6 connections, equipni-J «iih Auto- 
math Internal < old-End < orapcusamr, and calibrated f"r standard chart scale range teta ted from List $.<i»i no 

w hen t alibrated t<» ipec lal i hart Mali- ramii- in ordei i here is an extra » harfte which will !>*■ quoted on request, 



H3QMI 









tu 
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traoi »•*»•< 



BRISTOLS 



MULTIPLE FIRE-END RECORDING PYROMETER 

STRIP CHART, MODEL 425 






V 



^ 










Figure 1844 





A. Special heavy duty 8-day Bristol Clock 

B. Clock speed regulator 

B.B. Felt packing to make case dust ai 
damp proof 

C. Automatic paper tension device 

D. Clock start and stop button 

E. Chart drive roll 

F. Clock element latch 



P.F. Fire-end binding posts 

Electric motor 

1 I Electric motor binding posts 

1 1 . Motor drive shaft 

J. Speed reduction transmission case 

K. Heavy self-cleaning automatic switch 

L. Oil cups 



M 

to 

O.i 

p. 
p.] 

s. 
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BRISTOL'S 

» co u a pat. orricc 



MULTIPLE FIRE-END RECORDING PYROMETER 

STRIP CHART, MODEL 425 



i 









Fl»l»r. 1S4S 




M 


Weston Milli-Vi 'ltmeter M 


S.S. 


MM. 


Milli-Voltmi 1 1 r pointer 


T 


N. 


Zero adjustor 


T.T 


0. 


Boom actuating i< 


U. 


MO 


Automatic boom Lifter 


W. 


P. 


Indicating scale and boom 


X. 


P.P. 


Boom counter weight 


y. 


s. 


Ribbon carriage 





Ribbon carriage frame 

Liriage cam shoe 
Ribbon rewind knob 
Multi-colored ribbon 
Ribbon drive ratchet 
Rewind chart roll 
•ck chart roll 






rn 




am 



■i 






. ...i i 
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SPECIMEN CHART WITH RECORD MADE WITH 6-POINT 
MULTIPLE FIRE-END RECORDING PYROMETER 








A section of chart with records of Brick Kiln temperatures made by six-point Bristol's 
Multiple Fire End Recording Pyrometer, Si rip Chart Model 425 This illustrates how well 
the color scheme brings out the individual records. Although the records shown here run 
parallel, they are just as easily distinguished if they are more irregular and cross each other. 

The arrangements for colors used are: Six-point Recorder — Blue. Red. Green. Brown, 
Purple, and Black; Three-point Recorder— Red, Green, and Black; Two-point Recorder— Red 
and Black. 






: rt.\ 






c h art 



\« 
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STRIP CU\RTS FOR USE WITH MULTIPLE FIRE-END 
RECORDING PYROMETER MODEL 425 






R 


i ! 

l-Im li per Hr. 


d Ma ii j,-ia.i 


SM 1147 


ii 800 I 


18B 


SM 11 


linn 1 


I Inch per Ilr. 


18B 


,1 1120 


ii [600 1 


1 -I m« li per Mi . 


I8B 


M 110 


io 1700 r 


1 Itk h per Ilr. 


1 8B 


I 1122 


2000 1 


l-ltii h pea l Ir. 


l-i: 


SM-1155 


(t noo c 


l -I ii. l; p< r Hr 


18B 


SM 1112 


(i 2000 r 


1 -In. per 1 Ir. 


25 H 


M 1159 


1000 2000 1 


ii' per Hr. 


M 


M 1125 


n 2500 1 


1-Inch per 1 Ir. 


II 


SM 1130 


Q [100 ■ 


l-Im h per 1 1 - 


25H 


SM 1131 


[375 C. 


L-Ii per Hr. 


25H 






$5.00 extra li t^ 1 " lin 






SPECIMEN SECTIONS OF STRIP CHART 
\S USED WITH MULTIPLE FIRE-END PYROMETER MODEL 425 






I hart No. SM-1107, Range 700 to 17(H)°F, 



I peed 1-incl; per hour, 



i i End Material 18-B 























— , Li 


— — 






— 








- 




— «■■ 


■ • ■ 
































r^- 


j , 




■ < ' ■ ' 

















P 



Chart No. SM-1112, 



ng ( ,i to 2«X)()°F, 



ock Speed 1-inch per hour, 



Fire-Em 1 M ial 2vH. 



j 
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»n*Dl Mip« 



BRISTOLS 

BC4 U 4 Pat 0"CI 



DOUBLE-MOVEMENT DOUBLE-RECORD 
RECORDING PYROMETER, STRIP 

CHART, MODEL 425 




;i 







Figure 1M7 



This Double Record Pyrometer is especially suitable for comparative records of two furnaces 
or for two locations in the same furnace. 

The construction of the instrument is same as the Single Record Pyrometer, except that 
there are two complete recording systems operating entirely independent of each other. This 
allows two parallel records on the same chart without overlapping. See specimen chart wi 
record on page 36 

A specially built 8-day clock operates the chart roll and recording vibrator. 

The chart used is 90-feet long and the standard speed 1-inch per hour, provides a continu- 
ous record for 45-days duration. 

LIST PRICES 

ompenaator, and caUbrated r..r .tandard char. s. ale rente selected from list 
VI hen calibrated to .pe. u. , bar. scale rente to orde, , b«r< U at, eitn ■ harfte w hl< h be quoted on reojueat. 



" 






V 




.* ■ 






■talog 1402 THE BRISTOL COMPANY, WATERBURY, CONN., U. S. A. Page 35 









STRIP CHART FOR I SI- WITH DOUBLE-MOVEMENT DOUBLE-RECORD 

RECORDING PYROMETER MODEL 425 






SD-ll 
D 1151 

si) mi 

D Ills 

D 1113 

1150 

1124 



ii 800 r 

100 l 

ii hum | 

ii |600 

800 1800 I 

ii |800 

1 1 ii mi 2000 I 

ii '1111(1 | 



Ra- 



I! >4 

I > 1156 
SI I 111 1 ' 

1 11 4 1 


n inn) |- 

800 1800 r 
ii 2000 
2500 


SD 11 18 


1100 I 


SD 1121 


$000 F. 



II Mill P. 

Ii II i Hum | 

n hum r 

1'IHI | 

800 1800 r 

ii lMHi r 

1000 -'MUM I 

ii 2000 I 

n 1100 I 

800 1800 F 

ii 2000 F 

ii 2500 I 

o U00 i 

1000 I 



1 LOCK SpEl D 


i Materia] 


1 [nch pi r I Ir. 


18B 


1 -It,* J; pel Mr. 


18B 


1 -Id- Ii per Hr. 


I8B 


1 [ni h pei 1 Ir. 


18B 


1 Inch per 1 Ir. 
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SPECIMEN SECTIONS OF STRIP CHARTS FOR USE WITH 
DOUBLE-MOVEMENT DOUBLE-RECORD RECORDING PYROMETER MODEL 425 









Chart No. sD-1111, 



Range to 1600°F, 



i lock Speed 1-inch per hour, 



Fire- End Material 18B 
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Charr \ u . SD-1113, 



Range U to 18U0°F, 



Clock Speed 1-inch per hour. 



Fire End Material J SB 
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SPECIMEN CHART WITH RECORD MADE BY 
DOUBLE-MOVEMENT DOUBLE-RECORD 

PYROMETER 
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The double scale chart for some applications is equally efficient as using individual instru- 
ments for each operation. Above specimen records arc Imultaneous temperatures of t. 
separate brick kilns. 
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PROTECTION CASES 

. l! : ^ ' ' ins,;i11 a '' "meter instrumenl where it is exposed to dusl and dirt 

hemical fumes, Iden blasi eatandcold. Wher. , e conditions exisl ii 

h an extra prol ion for the pyrometer instrum I , form of W len 

like tl .vii here. 

The mechanical pn m from injury dr., to dirt, etc., is important. Bui Wood is also a 

non-con.hictor of heat, there! protection case partiall 3 ulates the instrument from 

anges of externa] temperatures, and thus facilil the internal functions also 

1 to count, such changes. 




3: 








I [g 1575 
For Indicating Model 120 



Fifi. 2574 

For Indicating Model 4Hi 






For strip ( i..»r t u. ■* ordei Model I2S 



Fie. 2573 
i ..I K-niiui Chart Recorder Model HI 



LIST PRICES 



WOODEN PROTE4 HON CASES \s ILLl STRATED iBOVI 

I or I m u Ith Model 125 

Model J W 

Model 410 

Model i-'" 



$40.00 

...15 00 

11.00 

,15.00 
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ONE PYROMETER USED FOR TAKING READINGS 
OF MORE THAN ONE TEMPERATURE 












II,, n are .,,,,,, processes where it is not 
required to have pyrometer in continuous 
operation, bul only occasional records or in- 
termittent readings are necessary, For such 

.nditions th< ious -witch devices d( 

5. ribed here are used to advantage. 

TWO WAV LEVER SWITCH 

The simplesl form of -witch equipment is 
the two-point lever -witch as shown used in 

mnection with the indicating pyrometer. 
For this the pyrometer is equipped with two 

ts of terminals and connected through tl 
switch so that readings of temperatures in 
two different locations ma} be had by simply 
throw ing l<-\ er from i >ne t< i the other. 

As a practical example, it is often desirable 
i,, use one pyrometer with two thermo-coup 
connections; one for the lead bath, the oth< 
for high speed furnace; or again, one for tem- 
perature of carbon steel and the other for high 
speed steel furnace. 

1 1ST PRICE— 1 Two Way Level Switch quoted on request 




Fi|i. 2S51 
luii Hay I i-M-r Switch I Bed With 

huiicatin£ Pyrometers 



MULTIPLE ROTARY SWITCH 




Fift 2S.S2 
-" Point K.....i> Swltt ii 



When temperature readings for more than two 
dil nt locations arc desired to be taken with one 
pyrometer instrument, then multiple rotar) -witch 
offers a \rr\ convenient method for connecting tl 
instrument with the different fire-ends. 

The Diesel Engine Exhaust is one illustration 
where such an equipment is used, Mso where the 
art a number of furnaces with which the continuous 
us" a pyrometi not required. Then again for 

flue gas temperatures in connection with a batter) oi 
boilers. 

I his st) !-• oi 5-w it< h < an be furnished f. .r 5. 1<> ;nid 
20 connections. Should more than 20 connections be 

d, .i nd -witch can be furnished havii 

number: etched on dial reading from 21 and up. 
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Fie 2550 

Rotary switch Used With 
Indicating Pymnu'tei 



I he case for Bristol's Rotary Switch is 
water proof, The whole construction is 
thoroughly insulated and connections made 
b} means of double-break, self-cleaning con- 
tact, thus positivel} eliminating an) difficul- 
ties resulting from short i ircuit. 

The Bristol's Indicating Pyrometer Model 
1-20 mounted in wooden protection case with 
self-contained panel extension <>n \\ hich i ■ 
shown mounted a I0-poin1 rotar) -witch, i^ a 
licit and convenient arrangement and sug- 
gests the possibilities for pyrometer unit with 
su itch equipment. 

Although ili« i illustrations shown here are 
v\ ith Indicating P) rometer Instruments the 
same idea can 1 »e used \\ it li Re© n d^rs 



LIST PRICES 



Hr.su. Is Rotary Switch. S-polnl 
Bristol's Rotary Switch. 10-point 
Bristol** Rotary Switch. 20-point 



$25.00 
30.00 
40.00 



PLUG TYPE MULTIPLE SWITCH BOARD 



'1 his is am >ther t> pe of 
itch equipment w hich can 
used with liriMol's Indi- 
ting or l ding P) r< 
in, . The s\< it< hboard 
in be furnished for 5, 10, 
i or M3 separate i onne< 
ms- I he i me illustrated 
mged foi 2( I. 
I n using this aw itch- 
Im »ai d, t hei e is i mlj i >ne w a 
in w hich the plug can I 
inserted int< • the recepl ai le. 
'I hus then is n< i pi issible 
cl e for » •< infusion ol pol- 
I he outfit is ver) 
pa< • and i equires little 

I he ■ ase i i >1 w I. 

du i proof, also fitted 

with lurk and 1 I thai 

:lv respi msible partie < an 
access. 




I (ft 1545 



LIST PRICES 



Bristol'. Multiple Switchboard Flu* Type In H ooden Protection Case with Moot Extension Lead and Polarir> Plug 
Plua i >!•- Swift hboard .complete as above .s- point. 

|0-poiiif 

•• M JO (M. III! 

.. *• " 30- point 

•• •« " •• 40- point 



• • 




II 


• • 


• • 


II 



$45.00 
50.00 
80.00 
•#0. 00 

100.00 



a c, 

u ® i 

a -- 
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THE CLOCK USED WITH BRISTOL'S RECORDERS 



While the penarm i> recording on the 
chart, a clock movement is used to revolve 
the charl so that not onl> the temperatures 
call be read bu1 the time at which the) 
, ,, cur i- also shi iwn. 

SPRING WOUND CLOCK 

The clock regularl) furnished with 
Bristol's Recorders is of the spring wound 
type, specially designed fur the work. It is 
rarely that these clo< ks fail to operate ex- 
cept for very unusual causes. In such in- 
stances they can be easih removed from 

r 

the »M>e and returned for replacement 01 
repair. 

MOTOR OPERATED CLOCKS 

In place "i the spring wound clock, 
Bristol's Pyrometers can be furnished 
equipped with electrically operated clock. 
I his not onlj eliminates the ne< essit) 1 
winding, but when 51 eral recordei s are 
used equipped with the electric clocks, il is 
possible to have all charts operating in 
unis< ■ 1 1 . 







X 







The electric cluck furnished with Bri 
tol's Recorders is the Warren Motor I lock. 
It operates on alternating current when 
frequenc) is known to be constant or where 
power system has synchronous frequency. 
It can be furnished to use for 60, 50, 40 or 

o cles. 





ft 






The 

romete 

'.ho: 

Q"; 

uld be 
re-e 



l-iii usf wiiii strip <;i»nri Instruments the Motor Operated 
( lock shown here can be had foi 3, '- <>r 12-lnch per hour 

speeds. 






i Itf M67 „ -it 

Prices F01 Instruments equipp< -1 with 

Motor Operated < l".k usd with Round < hari InMrumnus , . i J 

I his Clock can Ik- furnished for 24 -hour or 7-day revolutions I lr.Uh * IqCK Will 1 X' turin^lK''! "II 1«.|; .. 



Catalog 1402 THE BRISTOL COMPANY, WATERBURY. CONN., U. S. A. Page 41 

LEADS 




Patented Separable Connection for Fire-End and 
Couple Extension (Joined). 




H~~ *- 




1 i- in. 530 

Patented Separable Connection for Fire-En 
and Couple Extension (Separated . 




Figure 1876 

Multiple Connection for application where 
one fire-end only is used with two pyrometer 
instruments, without switches or other at- 
tachments. 



The term "Lead" is a general one applied to the duplex wire connection, used between the 
Pyrometer instrument and the Fire-End. These leads, however, are divided into two classes; 
first, those made of the same materials as the fire-end and always referred to as "Couple Ex- 
tension"; second, those made of copper wire and called "Copper Leads". This distinction 
should be kept clearly in mind. The couple extension is used to carry the cold-end away from 
the fire-end, and with the Automatic Internal Cold-End Compensator, it is used the entire dis- 
tance from the fire-end to the instrument. Material, size of wire, length, insulation and protec- 
tion are all taken into consideration 
when furnishing the correct lead to 
be used. 

Bristol's Leads consist of proper- 
ly selected wire in duplex form, en- 
cased in a single covering, and sup- 
plied with convenient means for 
making terminal connections. When 
run through a conduit or other- 
wist* permanently installed, solid 
wire is used. Where the lead is 
subjected to considerable handling, 
as at the terminal ends of perman- 
ent installations, with portable in- 
struments, etc., stranded wire is 
used, because it affords greater flex- 
ibility without danger of breaking. 

It is occasionally necessary to re- 

move the lire-end from the couple 

extension. To make this easy with- 

Fiaur* 17H5 out disturbing other parts of the 
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equipment, a very efficient termi- 
nal connection is supplied, see Fig- 
ures Nos. 529 and 530. This is a 
patented feature known as Separa- 
ble Fire-End Connection, and is 
so designed that it can be put to- 
gether in only one way. Thus, 
making it impossible to connect the 
fire-end and couple extension with 
reversed polarity. This is very im- 
portant, and just another instance 
where the details of Bristol's Py- 
rometer equipment is carried out 
on the fool-proof plan. 

The terminals at the instrument 
end are of various forms to suit the 
particular needs. These are shown 
and described in connection with 
i he- illustrations on pages 41. 42 
and 43. 



LEADS 





Figure 17Ko 

The resistance in the lead is determined by the 
size and length of wire. Thus, the distance be- 
tween the fire-end and instrument is limited only 
by the size of wire available. In actual practice 
a distance of several hundred feet is possible. A 
very significant fact in regard to Bristol's Pyrome- 
ter Leads is that they are standardized with 
respect to resistance, regardless of length. There- 
fore, it is possible to use the Pyrometer instrument 
interchangeably without affecting the accuracy of 
the equipment. This is an especially important 
feature where instruments are being used by inex- 
perienced help. 

Couple Extension leads are used at the fire-end 
terminals, sufficient in length to carry the cold-end 






Ion 

ten 
Leadc 

rough ] 



Figure 1788 



of the thermo-couple away from 
the higher temperatures surround- 
ing the furnace, to a point of con- 
stant temperature, or where 
changes in temperature are com- 
pensated for. The insulation of 
the Couple Extension consists of a 
composition of asbestos and other 
materials, which are heat-proof and 
moisture-proof. The electrical in- 
sulation of the Copper lead is rub- 
ber. This is usually satisfactory, 
because the Copper Leads are not 
recommended for installation where 
they will be exposed to high tem- 
peratures. 

To take care of the varied con- 
ions under which it is necessary 
to use Pyrometer leads, several 




Fifiure 1787 
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LEADS 




Figure 17H4 



kinds of exterior protections are ottered. Rubber covered with woven fabric for normal conditions 
oi temperature and atmosphere. Asbestos covered where exposed to higher temperatures. 
Lead covered where subjected to action of chemical fumes which would deteriorate other materi- 
als. Flexible Bronze Armor is offered as an additional mechanical protection from injury due to 
r<iugh handling. Particularly adapted for use at the furnace end, between the conduit and fire-end. 

LIST PRICES 

COUPLE EXTENSION (Leads; are always used with Bristol's Pyrometers having Patented Automatic Internal Cold-End 
Compensator. The prices given here do not Include calibration and terminals. 

FLEXIBLE DUPLEX Stranded) COUPLE EXTENSION— Uncalibrated: 

Asbestos Covered $.22 per ft. 



Lead Covered . . . . -31 " 



• i 



DUPLEX «SoIid) COUPLE EXTENSION— Uncalibrated 
Rubber Covered 
Lead Covered 



.12 M " 
.22 " " 






i 






i Dm 






tf'sE 




m 






Prices "ill be quoted on request for large quantity requirements of kvientlon Leads for Pyrometer installations. 



I OPPKR Leads) are used only for Pyrometer installations when instrument is furnished without Automatic Compen- 
sator. The prices given here do not include calibration and terminals. 

FLEXIBLE DUPLEX Stranded) COPPER LEAD— Uncalibrated: 

Bin No. 14 Wire. Rubber Covered *•** P er f, r - 

• • ■ ■ 

• * ■< 

Asbestos Covered 
Lead Covered 



- • 




12 " 
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10 
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14 


1 • 
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14 
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12 
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10 
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.08 
.10 ' 
.15 • 
.17 ' 
.19 ' 
.21 ' 



• • 
It 



FLEXIBLE BRONZE ARMOR PROTECTION, as shown in Flfture 1784. used for mechanical protection with Fleiihle 



Ki tension or Leads) 



$.22 per ft. 
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FIRE-ENDS 

The accuracy and serviceability of pyrometer equipment depends very greatly on the fire-ends selected to 
take care of the particular applications in hand. To this end the fire-ends used with Bristol's Pyrometers have 
been chosen with great care, both for scientific accuracy and adaptability. The fire-ends are divided into two 
distinct classifications — Base Metal and Rare Metal. 

BASE METAL FIRE-ENDS 

The Base Metal Fire-Ends are several in number and composed of various combinations of alloys: collectively 
they take care of continuous readings up to 2200°F or periodically for slightly higher temperatures. In appearance 
they are alike, but the difference in alloys make them adaptable for varied classes of work and temperature conditio 1 
Several sizes of basemetal fire-ends are available, 'him, /„ in. and 025 in. diameter wire, Thestandardis yiin. diam- 
eter and always furnished unless otherwise specified. The smaller size is used only for low temperature work, orfor 
intermittent use where quick readings are desired, for test purposes, etc. To distinguish the different fire-ends a 
curve number is assigned to each, as D below. The curve number is stamped on each fire-end terminal; likewi 

->n the pyrometer instrument is marked the l in -end which should be used. 



selec 

so tt 

only 
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STANDARD BASE METAL FIRE-KNDS WITHOUT INSULATION 




Figure 158? 



STANDARD BASE METAL FIRE-END WITH ASBESTOS INSULATION 




Figure 1S88 



STANDARD BASE METAL FIRE-END WITH BEAD INSULATION 



' ■ ■ 



.A 



Figure 1S<>1 







RARE METAL FIRE-ENDS 

For the high .itures up to 3000°F which cannot be taken care of by base metal fire-ends, a rare m< 

fire-end is used. The Bristol's rare metal fire-ends are standard Heraeus and made up with one element of pure 
Platinum, the other 90 percent Platinum and 10 p. mm. These fire-ends can be furnished in two diame- 

ters, I inch and .0195 inch. The latter is what lower in price and can be use! where conditions are not 

too severe, i tube insulation is alwa used with the Platinum Platinum-Rhodium lire-ends. also. Br, 
standard terminal connections as shown in Ulustrati. m i ,n page 43. Curve No. 27 is applied to this type of fire-end. 



STAND 






RARE METAL FIRE-END (PLATINUM PLATINUM-RHODIUM SHOWING CLAY INSULATION USED 



Figure 1590 




RARE METAL FIRE-END PLATINUM PLATINUM-RHODIUM IN QUARTZ PROTECTION WELL 




. 



I Ifture iwi 
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FIRE-ENDS 

FIRE-END REPLACEMENTS 

As a result of the high temperatures and chemical action of j^ases to which fire-ends are necessarily exposed, 
in time they deteriorate, so that replacements are necessary. Bristol's fire-ends are not only made of properly 
selected materials, but are carefully tested and standardized so that it is possible to secure interchangeable fire-end 
replacements with ease and dispatch. With Bristol's Fire-Ends a convenient form of terminal connection is used, 
so that it is a simple matter to make replacements. The design of the fire-end terminal is such that they can 
only be joined in one way. Thus, no error due t<- reversal of polarity is possible. Two thumb nuts provide an 
absolutely rigid union and insure perfect electrical conta< This patented terminal connection is illustrated on 
page 43. 

STANDARD LENGTHS 

Experience in specifying fire-ends for orders has proved that requirements are fairly uniform. Thus, the 
following len have been adopted as standard units: 1 — \}4 — 2 — 2K — 3 — 4 — 5 and 6 feet. Longer lengths 

□ be furnished to order. 



STANDARD BASE METAL FIRE-END IN IRON PIPE PROTECTION WELL. 
THIS IS THE FORM OF PROTECTION MORE USED THAN ANY OTHER 




Fifture 15M 



STANDARD BASE METAL FIRE- END IN IRON PIPE PROTECTION WELL 

WITH ADJUSTABLE FLANGE 




Figure 1594 



STANDARD BASE METAL FIRE-END IN IRON PIPE PRO- 
TECTION WELL BENT AT RIGHT ANGLE 



Figure 1599 



SURFACE CONTACT FIRE-END, BASE METAL TYPE, 
I OMPLETE WITH FLEXIBLE EXTENSION LEAD 
AND WOODEN HANDLE. TO OBTAIN READ- 
INGS WITH PORTABLE INSTRUMENTS 



BASE METAL FIRE- END IN IRON PIPE PROTECTION 
WELL Willi ADJI STABLE El AM. I \N|i ELBOW 





Figure ism 



Figure 1598 
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FIRE-ENDS 

PENCIL TYPE FIRE-ENDS 

The Pencil Type Fire-End is made with one side of ' 4 -inch iron pipe, the other side alloy wire and welded 
together at the tip. A fire-end made in this way is decidedly more sensitive to rapid changes in temperatures than 
the standard fire-end enclosed in a protection well. They are used principally with portable instruments to obtain 
quick intermittent readings of high temperatures, or for continuous use with low temperatures where extreme 
sensitivity is important. 

Both illustrations of the Pencil Type Fire-End show threaded connections as used for permanent installations; 
however, for portable work an iron pipe extension and wooden handle are substituted, for these an additional charge 
of one dollar is made. 



PENCIL TYPE FIRE-END WITH ADJUSTABLE THREADED CONNECTION 



***£ 



Figure 1M1 



PENCIL TYPE FIRE-END WITH RADIATING DISCS 




Fifture 1835 



The radiating discs make thi n more s. , rapid changes in temperatur. n the plain pencil type 

fire-end. 



LIST PRICES 

BASE METAL FIRE-ENDS 

Curve 18B-for continuous temperatures up to I60ITF. intermittent temperatures up to 2000°F. 

STANDARD FIRE-END. Curve 18B. 1 8-in. diameier wire. Asbestos Insulation. Length 3 feci or less 
STANDARD FIRE-END, Curve I8B. 1 16-in. diameter wire. Asbestos Insulation. Length 3 feet or less 
(Additional lengths^ per font 

***?£!!?? F !* E - E * D Curve lHH » 8 -'"- «""»«« « ir ' **** Imula.i.m. I , nii ,h t U ,, or less 
'Additional lengths* per foot 

""StulT™ FlRh ,SI > Curve ,8H " i ' 11 I «-»»■ diameter pipe. I.cnfitl. 2 fee, or less 
(Additional lengths > per foot 

^ne^irLTh^'^T" ■ AWA ™~'">«* — WB, with . 4-ln. diameter pip. 3 4-in. Threaded C 
necrion. Length 1-foot or less 

SURFACE CONTACT COUPLE. Car,* 18B. complete with !5-foo, extension. Length 2-1 2 feel 
Curve 25H-for continuous temperatures up to 2200 F. Intermittent temperatures up to 2500°F 

STANDARD VEES £" Su . flT *— ^ V " b «— "»u"««°». «-«* "- « ■- 

ng SEZ2 i £lZ SET* ' 8in i= H - d -— • — • i - 

SURFACE CONTACT COUPLE. Curve 2MI comple* with ,5-f.o, ^tension. Length 2-. 2 fee, 
Curve 2*II-for continuous temperatures up to 1500 F. Intermittent temperatures up to 2500 F 

PE %™ r?,,^' - ? rV ° ***** ' 4,n - diameter "*• &-** "« or !«. 
(Additional lengths' per foot 



15.62 

.3.0 2 

.77 

5.13 

1.27 

t 05 
.83 



..M- 



6.00 
13.54 



5.27 

5.2- 
1.03 
6.77 
1.53 
15.15 



4.6ft 
1.10 




» 






RARE METAL FIRE-ENDS (Platinum Platinum-Rhodium 

Curve 27 for continuous temper.tu.ee up to JtWrV, intermittent temperature, up to 3000 F 

on reou" ',. ' Urn " hed '" ,mo d,a ™"» .023-tod, and 0.95-lnch Price, bused .. n . urrem market cost, will he quoted 
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PROTECTION WELLS 

Fire-Ends are subjected to danger of injury both mechanical and from the action of corrosive fumes. For 

t Xr^lT *?"*?"" ed " ^ i. occasionally nece^arv to replace the protection 

Will be noted those shown here are so designed that they may be easily changed as required Not all 
• d ions available arc included here, but only those most often used 
A very practical method to select suitable kind ■ I p* «, is to determine what materials are used 

nor construction oi the furnac e, . rudble, etc. If it is cast iron, it would H - cast iron protection well; 
i t lead, these materials should be considered. However, this does no t always hold true and the charac- 
lentiooed in the next paragraph should be taken into account. 
In selecting .the ^correct protection for fire-end, the following points should be considered: (l) Temperature 
lUtions. (2 Media- rength. (3) Size in regard to location and space available. (4) Conductivity^ heal 

5 Resistance to oxidizing and reducing atmospheres. (6 I ;tTect of gases and acids encountered. ( 7, Required for 
-.tinuous or intermittent service? 

In case you are not entirely certain in regard to the exact specifications it is best to consult with our engine. 

WROUGHT IRON 






Figure 1584 

The protection more used than others for lower temperature work where extl Oxidizing atmospheres arc 

not present, and n tter protection is not warranted because of higher Used fur maximum intermittent 

eratnres up to 1600°F, and continuous temperatures of 1500 F Can be furnished in lengths up to 12 feel 
17 IT k 11 If)" x 1 2" - 1-1 l<>" x 13/16* 1-5 16* • I 

LIST PRICES 

I *• mi t h s 
17 <7' () l> v t s I I). 
II I6 1 <> l>. x \ 2 I. h 
1-1 16" O, I) a 13 Id* I. D. 
1* !(*' O. I), x I I l>. 

WROUGHT IRON PIPE WITH 00 SPLIT ELBOW 



1 ft. 


2 ft. 


3 ft 


4 ft. 


5 ft. 


1.65 


$•7^ 


$ .85 


$ W 


$1.05 


..^ 
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Figure I mii 

nit- installations require a & 

■ and ; * at an 

Iron pipe i an, ol i our 

furnished bei Lred, but it is 

al* ni ■ ry to suppl) both fire 

-I prol then With 

split elbow n here • r fire- 

- an be i hanged 

: d. 



LIST PRICE 

Angle Split Elbow for -inch pipe 

W 



* • 



12 oo 

5.06 



WROUGHT IRON PIPE WITH 45° SPLIT ELBOW 



Figure IH29 




LIST PRICE 

45 Anftle Split Elbow for ' . -inch pipe $2.00 



C*l 



IM)I B| I UKOI (.in iron Willi THREADED CONNECTION 




Figure 1H27 

For extra hi and strong \>\ lion, double wrought iron pipe is sometimi d This consists of inside 

pipe Yi inch diameter te pipe 1 inch diameter. Especially adapted for wall or shell of furn i or oven. 

The threaded connection providi mvenient means for renewals. 

LIST PRICE 
Lengths 3 feel or less 17.85 



. 
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PROTECTION WELLS 



CAST IRON 




FIfture 1882 



dt 



For both primary and secondary protection where mechanical strength is an essential property, except where 
chemicals are present that attack cast iron For maximum intermittent temperatures up to 2000 F. and continuous 
temperatures of 1600°F. Furnished in lengths up to 2 feet. Inside diameter H inch, outside diameter % inch. 

LIST PRICES 

Lengths i ft. 2 ft. 

$10.4)0 $15.00 

CALORIZED STEEL 




Figure 1585 



Gives longer sen than ordinary wrought iron or steel in oxidizing or reducing atmospheres 
1 sed for maximum intermittent temperatures up to 1700 K and for conrin pei es of l. ;: 

Furnished in s es and lengths given below. 



LIST PRICES 



Lengths 

■hi. O.D \ -m ID 
I -in. O.I). \ .N4-in I I * 
i -in <» I) x i-in. I D 



i fi 
SI 50 
L75 
2 25 



1 i. 
1.00 



2 ft. 

$2.50 

2.75 

1,75 



2 fi 

$3.00 

1.25 

4.50 



I ft, 

$3.50 
3.75 
5.25 



4fl 
|4 so 

4.75 

I, on 



-ft. 
$5.50 



6 ft. 
16.50 



MCHROME 




Figure 1600 



. Sl '' steel and wrought iron for higher temperatures, and will give longer service I 

l,,u ' r t*''''i\<^n;'< - maximum intermittent temperature I I . and continuous n 

ratu £ 2100 i rhe maximum length for on, piece is 4 feel I irnished in engths 



LIST PRICI-.S 



Lenu'lis 

1-in. O.D. x H-in. I. P. 

1 in O.D. \ -in. ID. 



I ft, 

4 50 



I ft. 

$7.00 

7.00 



2 ft. 
$9 50 

9.50 



2 ft. 

$12 no 

12.00 



I ft. 

$14.50 
14.50 



4 ft. 

$40 ,00 

40.00 



MCHROME WELDED TO IRON PIPE 




Figure 1586 
LIST PRICES 

hrome can be welded to wrought iron pipe of any required length up to 3-feet, at 
an extra cnargc ol H 50 to prices given for Nichrome alone. 












oil 



in 






rnshc 



NICKEL 




Figure 1597 

sistant V S KnSJST ftol^T metal f cou P ,es ™* * secondary for platinum c 

temperatures o PuSSed VnlJtL u ^ ? 24 °£ F ,muOUS 

unusnea m j ts up to 5 feet. Inside dian. inch and outside diameter H inch. 



A re- 



LIST PRICES 



length* 



1 ft. 
11-75 



2 ft. 
$3.00 



3 ft. 
14.25 



4 ft. 
$5.50 



5 fi. 
$6.75 



fi T 
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PROTECTION WELLS 

CHROME IRON 




I iiturc 255X 

Developed specially for use with babbitt metal. Size 1 % " x 14" long, with Va," internal thread. 

LIST PRICKS 

Lanfctha I ft. 1 ft. 3 ft. 

14.00 vs mi $12.00 

SPECIAL ALLOY WITH STEEL PIPE EXTENSION 



Figure 1381 
This special alloy prol used only for taking temperatures of molten bra The standard overall 

•h is 4 feet and although not illustrated is furnished complete with wooden handle at the end. Two sizes are 
n>ide diameter inch, ou \ inch, for use with base metal tire-ends having asbestos 

ulation: inside diameter -% inch, outside diameter 1 J s inches, for use with bead insulation. 



Special Alloy 10-inch 
10 " 

is 



• » 



• • 



LIST PRICES 

l.l-Tlkil lis 

Steel Pipe 18-inch 
30 " 



Inside 
Din. -inch 



Sum 

7.25 

s un 



GLASS COATED STEEL 




l Ifture 2557 

i ni connection with acids, spelters, also galvanizing tanks i operating temperatures ol 
O. D. x I. D. x 18" ing '_■" internal thread at open end. 

LISI PRICK $18.00 

HARDITE 




Figure 2556 

This i- i nickel chromium alloy with low iron content. ' sed for intermittent maximum temper 
atu , oo F, oi a continuous temperature of 21S0 F. Furnished in lengths from 1-' inches to 60 

'" 5tepS " 6inChCS ' LIST PRICES 

I moths 1 ft. I K ft. 2 ft. 1 ft. 3 ft. 

1 in oi> x -in. ID. W.75 M1.00 MS.M 121.00 123.00 

.\n\ length can be welded to wrought iron pipe of anj required length up to 3 Eeet al an extra 
I 5" 1 1 ab i prices 



CARBOFRAX 




Figure 1879 

Is a high! Eractory material and makes a goo.! econdar en under sever jperature con- 

cimun ■ ures up to lOorf .and conjinuou mperatures up t.. _.s«h» I . 

jt hs up it diameter l inch, outside diameter Wa w hi 

LIST PRICES 

Lenaihs I ft. I - ft. f «- 

$5.00 $6.75 

FIRE CLAY 




Fiiiun- 2554 



Kths up to 3 feet. Inside diameter 1 Va inch, outside diameter 3 inches. 



LenAthfl 



1 ft. 
12.00 



LIST PRICES 

1'. ft. 2 fl. 

$2.75 $.*-50 




< js 



$14.2* 



2 ft. 
$4«0 



.* ft. 

$4.75 
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PROTECTION WELLS 



CORINDITE 







I iiiur 



Principally used as a secondary protection to porcelain and quartz. Resists most fluxing actions and can 
be mounted permanently in kiln or furnace. Used for maximum intermittent temperatures up to 3000°F. and 
continuous temperatures of 2800°F, Furnished in lengths up to 4 feet. Inside diameter 1 ' 4 inches, outside diameter 



3 inches. 



LIST PRICES 



« 



Lengths 



' 



1 ft. 


1 ft. 


2 ft 


2\ ft. 


* fr. 


-4 ft. 


$.i.50 


$3.76 


$4.00 


I5.7S 


$6.(11) 


$8.ii" 



GRAPHITE 



Of 

FI 




Figure 1881 



For seooi prol >n to fire-ends made of Platinum Platinum-Rhodium. The primary prote used 

should l»e of i rial sucl 1 or quartz, to protect the platinum against vapors distilled from the graphite 

I -I form um intermittent temperatures up to unn\ vn d continuous temj 2800°] Furnished 

lengths up to 3 fe- Inside diameter ' •- inch, and outside diameter 1 ' , inches. 



LIST PRICES 



Lengths 



1 fr. 
$1.75 



2 ft. 
$2.25 



3 ft. 

$4.40 



desi 



- del 



HARD PORCELAIN 



=^J 



Figure 1817 

d for high temperature applications as a prima don impervious to ox 

"''•■'"'" atmos P her « and the action of most acids and chemicals. I , I11Nn , ... ' n .. ,,t 

£?£ Z:\JZ F ' and continuou s «■ turesof2 ii^EupWiS 

LIST PRICES 




Lengths 

m I) \ -in. | D 
in l> \ -in I l> 

l-in. O.D. \ -in I I). 
I -in O.D. \ l-in II) 



1 ft. 

$2.75 

2.75 

2 75 

2 :^ 



1 ft. 

$4.25 

4.25 
4.25 
4.25 



2 ft. 

$6.00 
6.00 
6.00 

MM! 



2 ft. 

$7.50 
7.50 

7.511 



3 ft. 
10.00 

10.00 



4 fr. 

$15.00 
1 5 00 

15 no 



QUARTZ 




Figure 1590 

restart to mo^aHH^^wiT?? >rk, especially en subjected to sudden change A good 

lengi ip to 4 feet. '"" ! " nt,nuous temperatures of 2200 l Fun 

LIST PRICES 



I 



Lengths 
in. O.D 



v -in I D, 



in. C> I) v -in. | |> 



1 ft. 
$4.00 

1 on 



2 ft. 

$5.25 

5 25 



3 ft. 

$5.50 

6.50 



4 ft. 

$7.75 




SILICA BLOCK 

A ft - ir high tem] 

1,1 P., suitable for glass or similar turn 
at lar ad 6*x6*. Inside hole IX'diam 



LIST PRICES 



I -cure 2555 



Lengths 



14-in. 
$4.50 



22-in 
$6.00 



Fi «ur e 



km 
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FIXTURES 

DIESEL ENGINE COUPLE FIXTURE 

Standard I Kese] Engine Couple Fix- 
tun- with protection well have J4-Inch 
pipe thread connection and right-angle 
w eather-proof cap protection for termi- 
nals. 

I 1ST PRICK 




Figure 25.111 



Standard Diesel l-n^ine Couple Fixture 

as Illustrated 



-I I Mil 









QUICK DETACHABLE 

FIRE-END FIXTURE 

ixture is furnished w here 
it lesired t.» d h fire-end t 

tently from the lead for taking 
intermittent temperatures. 1 

Fi >r use In conne< tii m 
- rv furna< es w here inter- 
ittent oi 

LIST PRICE 

Quick detachable Plug and Receptacle 

$7.50 



Kiuure 2V)K VssombU'J 




Figure 2.W Disassembled- 












Figure 1583 



WATER- PROOF 
TERMINAL HOOD 



'IMMJIH 




E tlly d< foi brick kiln 

installations to protect thi fire ad 

t< rminal conne< from exposure to 

kther. The hood illustrated is 

made of cast iron, but can also be 

furnished in aluminum. 



Figure 1883 



LIST PRICES 

Water- Proof Terminal Hood. 
Cast Iron 
Aluminum 



$6 oo 
8.00 



WEATHER-PROOF FIXTURE 
FOR BLAST FURNACE MAIN 

Tit; a standard fixture used on Blast Furnace 
Mains, consisting of a Nichrome tip portection 
.1 with t breaded connections, complete with 
:ther-proof shell for fire-end terminals. 

LIST PRICE 

Weather- Proof Fixture complete $11.2(1 



WATER-PROOF TERMINAL CAP 




Figure 1832 



This terminal cap is used where the fire-end 

minal posed to outside weather conditions, 

excessive moisture, or dirt. Recommended for use 

where the wiring is enclosed in conduit as it provides 

a co protection and finished appearance. 



LIST PRICE 

Water -Proof Terminal Cap 



$1, 0(1 
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SKETCHES SHOWING APPLICATION OF FIRE-ENDS 



f 




9 



TT~T^T 




* V 



' r£ 



Figure 1726 

Fire-ends installed in muffle furnace. 

A. Heated Gase 

B. Brick or other heavy well. 
C Iron pipe well. 

D. Adjustable flange. 



D 


















Figure 1735 

Fire-end installed under pressure in furnace. 

A. Fire-end. 

B. Bushing. 3 4-inch iron pipe thread welded to iron pipe well. 




Kiaure 1734 

Fire-end installed under pressure 
in thin shell of tank or furnace. 

A. Fire-end. 

B. Bu thing, 3 4-inch iron pipe thread welded to iron pipe well. 
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SKETCHES SHOWING APPLICATION OF FIRE-ENDS 



" 




Figure 1727 



Fire~end bent at riftht-anfcle. installed in metal bath 




Figure 172*> 



Bent fire-ends installed in *ery shallow metal bath 

A- Single bend. 
B. Double bend. 
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SKETCHES SHOWING APPLICATION OF FIRE-ENDS 



PORTABLE INDICATOR 




CRUCIBLE OR POT 









Figure 1728 

Portable Indicating Pyrometer, complete with flexible extension lead and fire-end. for taking temperature* of 

molten metal. 

A. 10-inch Chromon tip. 
B Iron pipe extension. 



tf 






,. fin, 







Figure 1730 

Fire-end Installed in top or aide of furnace where 

there in no prrnwur. 

A. Fire-end. 

B. Iro: well. 




rrm 




Figure 1732 

Fire-end installed in top or side of furnace where 

there is no pressure, using protection 

well with Nichrome tip. 

A. 1 2-inch wrought iron pipe. 

B. Nichrome tip. 
Adjustable flange. 
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SKETCHES SHOWING APPLICATION OF FIRE-ENDS 




Figure 1736 

Platinum fire-end installed in pocket drilled into 

lining of furnace. 

A. Head of Platinum couple. 

B. Quartz well. 




Figure mi 
I ire-end Installed in Galvanizing Bath 

A. Fire-end in Calorized well. 

B. Steel strip 1 -inch by 4-incJ 12-inches. 

C. i 4-inch conduit. 





Figure 1735 
Platinum couple as installed in Glass Furnace 

A. Brick or clay well. 

B. yuartz well protecting Platinum couple. 




Figure 1746 
Fire-end installed in Blast Furnace main 

A. 1-inch pipe. 

B. Extension of Leads. 

C. Wooden box for terminals of fire-end. 

D. 2-inch hood. 

Bi Strengthening flange. 

F. Bushing 1 1,2-inch x 3/4-inch. 

t .. Lock-nut. 

H. Special alloy well. 

a* 36- inches. 

b- 8 3/4-inches. 

c. 19-inche^. 
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FLEX'BL E i «T( NSION 



FIRE-ENO 

Figure 1740 
Indicating Pyrometer with lead and (ire-end 



WIRING DIAGRAMS 
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NOICATOR 




FLEXIBLE EJTENSIO J 



EIRE ENO 



Figure 1738 



One Indicating lyomcter and one Recording 

Pyrometer both connected direct to 

one fire-end. 






DE 



i. 

1 < 



i R 



6. S( 



NDICATOR 



FLEXIBLE 
' T E.NSION 

J 




ROTARY SWITCH 



<X 



FIRE ENDS 



Figure 1739 

Indicating P>Tometcr with Rotary Switch which 

may be arranged for connecting from 

2 up t«» jo different hrc-ends. 




■^OlCATQ* 



RECORDER 



\ ROTARY SWITCH 



FLEXIBLE EXTENSION 




b^H°* 




ROTARY SWITCH 



C LEX(BLE EXTENSION 




FIRE ENDS 

Figure 1741 

One Recording Pyrometer and one Indicating 
Pyrometer each with Rotary Switch, and 
hoth instruments connected direct 
to the same fire-ends. 
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9 . WO 
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RECORDER 



NDICATOR 




ROTARY 

SWITCH 



l"I8L« frLExie. 
ENSION ON 




RECORDER 



C 



FIRE END 



•<tL izsxx 



FIRE-ENO 



Figure 1742 



■ r.,1 K. . , Hog Instruments frith hn-ends. On« 
Indicating pyrometer »iti, K s\siu i, 



■ i 




INDICATOR 



FLEXIBLE ' 

K EXTENSIC 




RECORDER 





catop 



FLEXIBLE 

W EXTENSION 



FIRE-ENO 



»"|RE ENO 



Figure 17*7 



Recorder ui.h Rotary Switch and several Indicating 

Instruments. 
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DETAILS FOR ORDERING BRISTOL'S PYROMETERS 

(This information will help to secure most suitable equipment for your particular requirements.) 

1. INDICATING OR RECORDING. 

2. MODEL NUMBER. 

3. FINISH OF CASE. (If other than standard.) 
4 CONNECTIONS. (Front or back connection.) 

(a) Indicating Pyrometer for mounting on wall or switchboard are standard with 
front-connection. 

(b) Round Chart Recording Pyrometer Model 437 is standard with top-connection 
for mounting on wall or switchboard. Can also be furnished top-back connection 
for switchboard use. 

(c) Strip Chart Recording Pyrometer Model 425 Single Record and Double-Move- 
ment Double-Record are standard with side-connection for mounting on wall or 
switchboard; Multiple Record Model 425 has binding posts on top. 

5. RANGE. 

Maximum and minimum temperatures also average working temperatures which will 
be required to measure. Specify whether it is desired to read in degrees of Fahrenheit 
or Centigrade. 

6. SCALE NUMBER. (For Indicating Pyrometer.) 

Specify by number if listed. The scales most frequently used are listed in this cata- 
logue. If these do not fully meet your requirements, be sure to give details as per item 
Number 5. and any further data possible. 

7 CHART NUMBER. (For Recording Pyrometer.) 

Give chart number if listed. The charts most often used are listed in this catalogue. 
If they do not fully meet your requirements, be sure to give details as per items Nos. 5 and 8, 
also any further data possible. 

8. CLOCK OR REVOLUTION OF CHART. 



Round Char 
Strip Chart 



Lead 



24 hour is standard. 

10 second vibrator standard for 24 hours. 
Clock speed 1-inch per hour standard. 

1-minute vibrator on Single Record, and Double-Movement Double 
Record Instruments. 13-second vibrator on Multiple Record Instru- 
ment. 

9. WORKING CONDITIONS. 

Instrument 1. What are the temperature conditions surrounding the instrument, 

constant or fluctuating, if constant about what degree Fahrenheit? 
Will the instrument be installed where it is subjected to excessive 
dust, dirt, dampness or chemical fumes? 
Is wooden protection case required? 

Length of Flexible Extension or Lead if other than standard. 
Approximate temperatures along the Lead? 
Will it be subjected to excessive dampness or chemical fumes' 
Are they to be installed in conduit, if not, how installed.? 

Length of Fire-End. 

Fire-End straight or bent, wl <• angle and how far from tip? 

Where are the Fire-Ends to be installed ? 

Fur what class of work arc they required, Dry Heat. Molten Metal, 

Liquids? 

Are they subjected to rough handling' 

Will they encounter injurious gases or chemical fumes? 

10. MULTIPLE CONNECTIONS. 

If m-.re than one fire-end is used with an instrument, specify how many points of con- 
nection are required, and length of each. 

11. COMBINATION OF INSTRUMENTS. 

If more than one instrument is used in combination, give information requested above 
and refer to wiring diagrams on page 60, or submit sketch of your own recommendations. 



F ike-End 



2. 

3. 

1. 

2. 
3. 
4. 

1. 
2 

3. 
4. 

5. 
6. 
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ADDITIONAL SUPPLIES 






CataJi 





Figure 478 



Fiflure 2236 



CHARTS 



. J - ver > Recording Pyrometer is calibrated to be used with the particular chart specific 
This '' Ml makes u 5 sary that ever) chart must be identical without the slightest \. 

i.ition in order to insure accuracy. For this rca>«>n. every attention is given to the fin- 
details which make Bristol's charts absolutely accurate and reliable under all conditions. 

E Yjn the p on which Bristol's Charts are printed is made specially for the pur- 

pose. The charts are printed in -air own plant from extremely accurate engravings ati-1 
under uniform humidity conditions 

p . The accuracy ol Bristol's Recording Pyrometi cannot he guaranteed unless genuine 
bnstols Charts arc used. To identity them, et round chart is printed on paper having 
water mark read..,- "Bristol's" and the name of Hie Bristol Company printed in the 
center. All strip charts have "The Bristol Company" printed on t side. 

Bristol's Round Charts are sold by the hundred. When placing orders by t 

mdred or mult.pl,- thereof. Strip Charts are sold by the roll ' K) feet in length. With 
each new Round i hart Type Recorder are included 100 I harts and 1 quart of Fixative 
With new strip Chart Recorder is included one 90-foot -hart roll 



Bristol's 8-Inch Smoked Chart*, per 100 
Bristol's Strip Chart per roll 90-I't. long 



LIST PRICKS 



$2.75 
I. SO 



FIXATIVE FOR SMOKED CHARTS 



Fixative Solution for Smoked Charts pel qt. can 
Special Glass Jar for fixing 8-Inch Smoked Charts 



LIST PRICES 



S .80 

,J0 



RIBBONS FOR STRIP CHARTS 



I 1ST PR U ES 

Two'" ol«'r ,,r K K hKn b0n f '** "" ^iW^f^T PjTOm «< er - if "<>< Other*!* specified, purple color will be furnished, each 
Two-color R.bbon for use- with Multiple Record Strip Chart Pyrometer. .,„ h 

Three- color K...i,., n for use with Multiple Record Strip Chart Pyromet« , ,.., 

Six-Color R.bb„„ for use With Multiple Record Strip Chart Pyrometer, each 

CHART HOLDER 

LIST PRICE 



$ 4=. 
I 25 
1.25 
i 25 



(hart Holder for H-lnch Hound Chart, each 

(In orderinc be sure to specif> whether for wall or shelf use.i 

All Prices on this page are F. O. B. Waterbury, Conn 



$2.20 
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AUTOMATIC TEMPERATURE CONTROL 



BRISTOL'S 
PYROMETER CONTROLLER 

MODEL 479 

Automatic control of temperature is the ideal 
sought for in heat treating pr -. esp illy 

when quantity production is involved and dupli< 
is necessary. The result in an economy of fuel, 
- help required, and the elimination of spoilt 
work, are factors winch cannot be overloMki-d in 
considering the possible use of automatic tempei 
inrc regulation, 

On heat treating apparatus u-in^ .»il, -a-, m- 
electricity, Bristol's Pyrometer Controller Model 
479 is used to accomplish automatic control foi 
mperatures bet n 800 ami MW !•'. 



•WSrOl PYROMETER CONrROUER 



I 1* m m 101 1001 1200 1(00 HW l&DO 7000 



«*. 






tffl 



Ifc 



Fiiiurc 24SI 



The instrument is a high resistance pyrometer operating on the thermo-electric prin- 
ciple. It functions as a thermostat and is equipped with adjustable contactor which can 

se1 .it any point on the scale it is desired to hold the temperature. The fire-end (or 
then ouple), i- installed in the furnace, oven, other apparatus of which it is required 

control the temperature. Vs the temperature of the fire-end rises or falls, the indicating 
arm <>i the instrument makes or breal an electrical coi [*his automatical!] opens or 

closes electricall) operated valves or relays, thus decreasing or increasing the supplj of 
he. j- medium, which results in holding the temperature at a verj i e degree. 

Model 179 is superior to am pn-\i<>u^ cinipmenl offered. It incorporates features 
which make it mosl desirable, includinj 



a SS " 



**»i 



«S ! 





















M h 



I 



-V; 



■ * 



. 4 ■ 



1 


















1. I lust-Tight * 

' 7-Inch Seal- The longest used at the pn sent time in any 
therm - trie controller. 



1 



Very close illation po ible lt\ fact, >o clos< that a move 
ment of the pointer not visible to the na i determine 

the chai in temperature 



To us( with the automatii controllei uitable valves, either solenoid or motor oper- 
ated can be supplied for oil or gas, Vlso nece arj relaj and switches foi electrical con- 
trol. I 'etails and prices submitted at request. 






TRADE MARK 

BRISTOL'S 

REG. U. S. PAT. OFFICE. 

The Most Extensive Line of Recording 
Instruments in the World, Including : 

INSTRUMENTS 

FOR 

PRESSURE AND VACUUM Recording Pressure and Va< i um Ga' s 

LIQUID LEVEL Recording Water Level Gauges 

Bristol-Derr Water Level for Steam Boiler 

TEMPERATURE Recording Thermometers 

Thermometer-Thermostats 

Pyrometers INDICATING 
Pyrometers Recording 
Thermo-Electric Temperature Controller 

LLECTRICIT"\ ...Recording Voltmeters 

Recording Ammeters 
Recording Wattmeters 
Recording Mill] Voltmeters 

Recording Shunt Ammeters 
Recording Frequency Meter 

TIME Electric Time Recorder 

M(,TI(,N " Mechanical Time Recorder 

SPEED.., Recording Tachometer 

MISCELLANEOUS . . . . Bristol-Durand Radii Averaging Instruments 

Bristol Revolution Counters 
Bi ol Engine Counters 




« 






THE BRISTOL COMPANY 

Main Office and Fadtor) 

WATERBURY, CONN., U.S.A. 



BR \\< H OFFICES: 
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Here are shown. how 
some Ice Plants are 
using Bristol's Rec- 
ording Instruments 

to furnish Information 

f — 



o 

Steam Li ne. Pr E.SSURE.S 

Ammonia Line Pressures 
Brine TankTemperatupes 
Storage PoomTemperatuqes 
Blocks or ic e pu lled 
Mounted together 
hey enable ihe en- 
gineer to keep & check, 
onthe entire plant op- 
e r s.t ion -without leav- 
ing the engine room 
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This instrument in the 
moisture-proof case is es- 
pecially adapted for use 
in the ice plant for record- 
ing pressure or vacuum. 
8' or 12* Charts may be 
furnished with this model. 
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EVERY ice plant engineer knows that to 
operate at a profit it is necessary to keep 
close tabs on a thousand and one things which 
may happen. These include such variables as 
temperature, pressure, vacuum, and even the 
actions of workmen. 

As a means of checking the correctness of such 
conditions, many plants are equipped with 
Bristol's Recording Instruments as outlined in 
this bulletin. Such Instruments are located at 
critical points in the system and furnish con- 
tinuous information of what is taking place. 
They not only help to guide in making necessary 
adjustments toward uniform control, but also 
in locating trouble when it occurs. 

STEAM PRESSURE CONTROLS 
PERFORMANCE OF ICE MACHINE 

The ice machine being driven at a given speed 
will compress a given number of cubic feet of 
ammonia gas per minute. Should the ice ma- 
chine slow down, because of low steam pressure, 
an insufficient volume of gaseous ammonia is 
compressed and liquified. The resulting rise in 
temperature decreases production. 

The expansion valve is set to allow only a 
definite amount of liquid ammonia to pass into 
the expansion coil in the brine tank. Then, 
should the ice machine speed up due to increased 
boiler pressure, production is not increased unless 
the expansion valve is reset, and the extra fuel 
consumed in increasing the boiler pressure is 
therefore wasted. 

Thus, not even considering the undesirable 






mechanical effect on the machine itself, it can 
be readily understood that a varying speed f 

inefficient. 

In the steam operated system it is the steam 
pressure on which depends the speed and pef~ 
formance of the ice machine. Thus, the nrt| 
place to practice control of variables is in t 
power plant. A Recording Pressure Gaugj 
installed on the steam boiler furnishes conti 
uous information of the pressure and guid 
the engineer in maintaining the right pressu 

conditions. 

As a further aid toward maintaining efficient 

in the power plant, many engineers require t 

use of thermometers for recording temperatur 

of flue gas feed water going to the boiler an 

water in condenser. 

ELECTRICAL LOAD ANALYZED I 

Many ice plants are electrically operated ai 
purchase their energy from power compani 
and for such, the necessity of constant operatii 
conditions apply as in the steam operated pla 
It is essential to know the amount of po' 
consumed and the fluctuations in load fn 
hour to hour and day to day. To furnish t 
information, Bristol's Recording Watt met 
are used. 

KNOWLEDGE OF CONDITIONS 
SURROUNDING ICE MACHINE 
The amount of ammonia gas compressed 4 
liquified using the minimum amount of | 
is the efficiency test for the ice machine. 
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ICE VAULT TEMPERATURE 
Very often considerable waste is caused by 
carrying the temperatures in the storage vault 
lower than is necessary. The excess refrigerating 
capacity which is wasted may be diverted into 
more useful channels if the temperature is 
maintained within a reasonable limit. 

Also by allowing temperature to get too high 
the blocks melt, run together and when tempera- 
ture is lowered they freeze and much ice is lost 
through broken cakes. Therefore, the impor- 
tance of holding temperature correctly. 

A recording thermometer installed in connec- 
tion with the ice vault furnishes continuous 
information of the exact temperatures. An 
instrument may be furnished to install on the 
outside of vault with the sensitive bulb inside. 
Thus the temperature can be easily read without 
going inside the vault, and prevents the unneces- 
sary opening of doors. 

COLD STORAGE TEMPERATURE 

A variety of commodities are placed in cold 
storage, and the temperature required neces- 
sarily varies. Thus, a considerable saving can 
be made by maintaining the individual storage 
rooms at that temperature which is best suited 
to the requirements. For instance, in the case 
of butter the correct temperature is between 18 
and 20" F., while for apples it is 32 to 36'F. 

A chart record of these temperatures gives 
proof as to whether right conditions are being 
maintained. The same record may also be used 
as positive evidence to settle any dispute which 
might arise in regard to goods in storage. 

RECORDING INSTRUMENTS 
CENTRALIZED 

Many engineers find it desirable to have all 
the recording instruments mounted together on 
a panel-board so that they afford a complete 
survey of the plant from a convenient central 
position in the office or engine room. 

Where distances are too great to make the 
centralized installation possible with the usual 
recording instrument equipment, Bristol's Elec- 
trical Long Distance Transmitting System may 
be employed. By this means records are trans- 
mitted over distances of even several miles, 
thus the installation within limits of the average 
plant is not a big undertaking. 
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Bristol's Long Distance 
Transmitting and 
Recording System 

Installed together, the recording instruments 
provide an ideal method of plant supervision. 

RECORDING INSTRUMENTS 
PREVENT AND LOCATE TROUBLE 

Much study has been given by Bristol Engi- 
neers to the requirements of ice plants, and 
experience has proved that the suggestions in 
this bulletin make a most desirable and practical 
line-up of recording instruments. Installed in 
the locations specified they supply the needed 
information for a well balanced control of the 
entire plant and a quick means of locating any 
trouble. Use the service of these engineers in 
planning for your requirements. 

CHART RANGES 

The following are suitable ranges for recording 
gauges and thermometers to be used in connec- 
tion with the several applications outlined in 
this bulletin: 

PRESSURE AND VACUUM GAUGES RANGE 

Steam Boiler Pressure 0-200 Lbs. 

High Side Ammonia Line . .30" MV-0-300 Lbs. 
Low Side Ammonia Line . .30" MV-0-150 Lbs. 

THERMOMETERS RANGE 

Brine Tank Temperature 10-0-90° F. 

Flue Gas 40-800° F. 

Feed Water 30-230° F. 

High Side Ammonia Temperature .40-400° F. 

Low Side Ammonia Temperature 10-0-90° F. 

Ice Vault Temperature 0-100° F. 

Cold Storage Temperature 0-100° F. 
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Because they can be depended upon to operate 
continuously and accurately day after day, Bristol's 
Pyrometers are used tor measuring melting and 
pouring temperatures. 

It is a recognized fact that the unaided indg- 
ment of even the experienced workman cannot 
always be relied on to repeat results, and often 
the losses resulting from wrong temperatures ..lone 
run into big moncv 

In this bulletin are described the types of" 
Pyrometer Equipment particularly adapted to work 
with non-ferrous metals, md which include such 

items ,1 





Aluminum 


Copper 


Solder 




Antimony 


Duralumin 


Spelter 




Babbitt 


Galvanur 


Stereotype Metal 




Brass 


Lavite 


Tin 




Bronze 


Lead 


Zinc 












The Portable Pyrometer 
Instrument may be held 
in the hand or supported 
on table, box, etc. Using 
handle provided, the 
thermo-couple should be 
intermittently immersed 
in the molten metal. 




Portable Indicating Pyrometer 
Model 322, 



The simplest kind of Pyrometer Equipment 
is the Indicating Portable Model with thermc 
couple and suitable handle. Such an instrument 
can be used in any place in the plant and gives the 
operator an accurate and quick means of knowing 
the temperatures in hand. 

The illustrations on this page show Model 322, 
which is recommended as the practical instrument 
to use. The high resistance movement insures a 
quick response to changes in temperature, positive 
in action, and sufficiently rugged to stand up 
under necessary handling. Can he furnished cali- 
brated for suitable range to take care of the 
particular kind of work involved. 

Another feature of this instrument is the 
Automatic Internal Cold-End Compensator which 
is standard equipment, and guarantees correct 
readings without making allowances for cold- 
end error 
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For mounting on wall, Bristol's High Re* 
distance Indicating Pyrometer Model 420 
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When it is desired to have the Pyrometer 
Instrument mounted permanently on the wall or 

other support, the Model 420 shown here is 
1 'tiered. 





Equipped with Two 
Point Lever Switch and 
Two Leads continuous 
Pyrometer Service te 

insured. 



This instrument ha- high resistance movement, 
equipped with Automatic Internal Cold-End 
Compensator, and has an unusually long scale 
which make- tor easy reading. 

In order to use this type of Pyrometer for 
taking pouring temperatures, the flexible lead is 
usually carried overhead and dropped down ne 
to where it will be used. Thus the thermo-couple 
end is free to manipulate from one crucible 
to another. 

It 1- necessary to make occasional replao its 
of thermo-couples for the reason that they d 
teriorate, caused by chemical action, mechanical 
wear and strain to which they are exposed. In 
order to provide uninterrupted pyrometer servk 
many : llations are equipped with two point 
lever switch and two thermo-couples. With th 
method a spare is always available. Equipment 
of this kind is shown in illustration at the left 

Although the Model 420 case is all metal 
av\>3 Just proof, the additional wooden case shown 
in illustration provides a >le protection, ai 

because of the glass front does not interfere with 
easy reading. 
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PYROMETERS FOR MOLTEN METALS 



















Installation of thermo- 
couple bent at right angles 
used in metal bath. 




Method sometimes used for 

installing therm o-c ouple in 

shallow metal baths. 






It is the thermocouple or tire-end which come- in contact with the 
material the temperatures of which .ire to be measured. The exposure to hi^h 
temperatures and chemical action peculiar to the various metals make it 
necessary to select the thermo-couple and the protection to take care of 
each individual installation. 

In the space allowed, it is impossible to go into an exhaustive outline 
of the thermo-couples which an he used, thus, only a few typical installa- 
tions are shown. 




This type of thermo-couple is 
specially adapted for taking tem- 
peratures of molten brass. The 
tips, or that part shown below 
the ferrule may be replaced as 
required, independently of the 
rest of thermo-couple equipment. 




Surface contact couple for taking quick 
readings of surface temperature; for in- 
stance, frequently used for taking tem- 
peratures of steel ingots, zinc castings, etc 
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Round Chart Recording 
Pyrometer, Model 437 



Strip Chart Recording 
Pyrometer, Model 425 



RECORDING PYROMETERS 

A recording instrument furnishes permanent record of the temperatures of each pouring and also 
shows the number of pourings 

The pyrometer for recording is usually installed in combination with the indicator, and in this way 
the indicator is used by the workman to guide him in securing the right temperature?. However, the 
recorder may be used alone. 

Such recording instruments may he furnished with round 
charts providing records for one day's work, or the strip chart 
instrument where records of several days or several weeks may 
be had on the continuous chart. 




Recording Thermometer 
with round chart and Mois- 
ture -Proof Case, Model 340 



THERMOMETER 

for 

CORE OVEN TEMPERATURES 

An important process in the casting shop is the proper baking 
of cores, and here again temperature control is the big thing. 

Bristol's Recording Thermometers, like that shown here, 
wth the range up to iooo°F. furnish a convenient means of 
knowing the temperatures in the oven and a definite record of 
those temperatures throughout the day. 

The record, as it is made on the chart, guides in the control 
of oven temperature, and also furnishes a record which may be 
filed for future reference. 
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PYROMETER 
CONTROLLER 
MODEL 479 

I I"- Pyrometer ( bntroller is used to 

operate tor drn i solenoid vah es foi 

automatical!} regulating the flow ol fuel 
and air in connection w ith gas or oil in i 
equipment, and for operating magnel 

". 1m- for controlling electricall) hi 
appai atus. 

1 " e result ol four j eai - experimental 
work and trial under actual operatin on 
ditions, the Model 179 Pyromet. i .ntrol 
cribed here nol onl) includes receni 
provements in I: ,|\ Pyromctric 
uipment, bul also incorporates addition il 
and exclusive features, 

IMPORTANT FEATURES 

1- / fnch S.-al.', Ion i I used a1 the 
present time in am thermo-elei trii 
i ontrol. 

-'• Point of control i . isil) adjustable 
from outside bottom of case, 
et} adjusting mi i nanism. 
"^ eston" 1 [igh R ( tai 1 1 Mill, 
\ oltmeter movi ment specially de- 
signed foi control apparatus. 
*uton i ,i compi 

tmpossible foi pointer to pass tem- 
I'"- 1 " 1 ' ttii witl in making 

ntacl 



3 



5. 

6 



7. \ll parts are easily accessible and 
inten hangeable. 

8 Ml bearings arc provided with efh" 
cienl oilers. 

9. Motors available foi all standard 
iltages and frequencies. 

10. I >ust-tight case. 

TEMPERATURE RANGE 

The equipment is suitable for controll- 
ing temperatures up t«> MW I-'., and is us< 
in connection with .-ill kinds of heal treating 
p" " esses, including annealing, patentii 

trbonizing, japanning, drying, baking, 
burning, etc. 

Some oi the standard scale ranges art 
50 to 800 F. to 2100 F. 

50 to 1100 F. to 2500 F. 

to 1600 F. t.. Sim, |.. 

I) t.. JDIM) \\ 

CLOSE TEMPERATURE 
REGl LATION 

I ests made with the P) rometer Con- 
troller Mi. del 47'' prove that a movement 
of the pointer which is too small to be ob- 
n • 'I with the nak< d e) e decides whether 
t is made on the high or low side. 

In the past, w hen cli ise control has been 
imperative, partial scale instruments wei 

1 I ,f:i d, although it was n cognized thai 
their use was inadvisable. The increased 

mperature errors of set back ale instru 
merits, the fad thai the armatun control 
springs are alwa) - in ex< essn e tension, and 
the force with which the pointer com< 
bai I gainst the stop when the leads ai 
disconne< ted, all these factors tend to mal i 
the ; tartial scale instrument uni ai s , 

Now the i ' ■ emel} clo >perati< >n i >f 
the Model 479 eliminates the need for par- 
tial oi -< t ba< l i iles be< ause it \\ ill contr< 

'•'i more closel} than cm be read on a 
normal 

EXTRA LONG SCALE 

The extra long 7-Inch scale furnished on 
Model 47'' mal i it ea v to read to a \ ei 
close d( ■■■ ee of accu i It is the longi 
scale used in connection with any pyn 
meter controller so far placed on the mar- 
1 ■■••! In fact, n is the san - that furnished 
"ii I Irist »l's [ndicatii Pyron M 

l • 




• 










.. 






Ml 

the 
In 

ma 

ally 
m p 

Itmet 

SPl I I 
The 

PERKI 



ncl 







L 












MODEL 479 PYROMETER CONTROLLER 
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INTERNAL RES. 



OHMS 



USE FIRE ENDS STAMPED 

200 400 600 800 1000 
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COLD END COMPENSATED EXTERNAL RES. OHMS 

1200 1400 1600 1800 2000 
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DEGREES FAHR. 



SCALE NO 



Reproduction In actual size of scale used with Pyrometer Controller Model 47<> 
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SAFETY ADJUSTING MECHANISM 

To set the pointer to the degi ee of tem- 
perature which it i- wished to maintain, it 
is onl -.ir\ to turn an adjusting knob 

• mi the i tutside i »f the case. 

In order that the setting of th< pointi 
may not be accidentia shifted, the adjusting 
knob is protected b) a spring hinged cov< 
i hus the adjusting knob cannot be oper- 
ated until the cover is opened, and further- 
more, the act oi opening the cover automa- 
tically carries the switch mechanism to the 
lowest posit i< m \\ here it i- entireh free 
from pointer With this de\ ice there is 
positively no opportunit) for the mill i- 
voltmeter movement to be damaged when 
changing the point of c< >ntrol. 

SPECIALLY DESIGNED MOVEMENT 

'I he mill] \ - tltmeter moi ement used is 
speciall) designed b) "\\ eston" for con 
troller use It has a sensitivit) of 10 ohms 
per milli-volt. Laborator) tests prove that 
s< i far as the insl i ument is concerned, 
Model 479 is capable of controlling temper 
atures to w ithin 1 F. plus or mum-. In 
fact, the regulation is too close to even see 
the pointer change il s posil ion. 

PERFECT ALIGNMENT OF SWITCH 
AND OTHER PARTS 

The millt- voltmeter movemenl is ad- 
justed so that the pointer swings in a plane 
absolute!) parallel to the course of the 
switch. \- a result, the su itch operates 
itli t ei taint) at an) pari of th< - a : « ai i 

There is no lateral thrust on the pointei 
and no force along the pointer arm toward 
the pivots. The \ en i\v n t distance i onlj 
I 32- Inch) which thi contact mechanism 
ti \u\ i - the pi essure applied t< i the 

ots i" an almi ist negligible ami >unt. 

The capacity of the contact i^ 250 volts, 
]' hi w atts, ! ampere. 



DRIVING MOTOR GOVERNOR 

, An improved governor is used to regu- 
late the -peel of driving motor. All parts 
oi the governor mechanism and gears are 
accurately aligned and doweled to maintain 
permanent adjustment. 

I he mechanism which transmits power 
from the cam t<> the switch causes the 
s\\ itch to mi -\ e up and <1<»\\ n about four 
times a minute To insure against slipping 
or ai v possible change in adjustment here, 
n <-r\ |. >mt is pinned. 

The mot >r w ith h« >rizontal axis is con- 
nected to the driving shaft by mem- of a 
non-metalli< coupling, \\ hich reduces fric- 
tion and noise 

NICETY OF OPERATION 

If the pointer is near the desired tern- 
rature, whether contact i- made on the 
high or low side is decided by a knife-edge 
switch. The pointer is depressed on cither 
side of a knife-edge and there can be no 
neutral position. 

AUTOMATIC COLD-END 
COMPENSATION 

I he usual cold-end error inherent in 
therm, ^-electric p) rometT) is eliminated in 

the Model 479 l>> use ol a simple compen- 
sator originated by The Bristol ( ompany, 
and known as the Bristol's Patented Auto- 
matic Interna! < old-End Compensator. B) 
its use the readings on the scale are accu- 
rate and no correct ion for temperature 
change is necessary Tins compensator is 
part "i* the standard equipment and is reg- 
ular! j furnished. 

DUST-TIGHT CASE 

I he case is all metal, of ample propor- 
tions, and dust-tight to fully protect work- 
ing part-. It is mounted on a strong metal 

I'.M I, 









s 1 









^ 






llftlltllllllllfllMWUIIHIIIimiMH ,„- i 















% 



^V 




■ 









I 







TO«OI M*»i 



Bulletin No 348 











I ( , BRISTOLS 






ACTUAL PERFORMANCE 

The final test of an} equipmenl is in the 

performance under actual operating condi- 

,ns. The installations of Model 479 

l\ rometer ( lontrollei - in various pari - o\ 

the countr) are op< rating su» i essfully. 

The illustration on the front o>\ ei 
shows eleven <>f these * ontroller [nstru 
ments installed at Denvei Rock Drill Mann 
factoring Company, Den er, ' olorado. 




Fig. 2mis 

Model 47*> Installed in connection with line 
swii< h and relay, foi controlling temperatures 
of ek-iTriially heated apparatus. 



CONTROLLER VALVES 

To use in connection with Pyrometer 
* . .nin »ller Model 479, control valves may 
l.c furnished in either the solenoid or motor 
operated u | h • 

Bristol's Motor Opi d Valves shown 
here are specially di ed for use in con- 
trolling the flow of air ami gas, air and oil, 
steam and oil; also for air, gas, steam, oil, 
and other liquids. Thes< valves are posi- 
tive m < >perati< in ami can he depended upon 
\i>\- close regulation. The proportions are 
ample so that duets an easily kept clean 
from impurities in fuel material. 

hi the industrial held, the details of in- 
tllatii -ib \ ary bly, I h »wever. 

Bristol's Motor Operated Controller Valv< 

ii he furnished in unique combinations oi 
unit- \\ hich ■ - 1 1 u i h ary flexil »ility 

to take care of practically every installation 
ene< mntei ed 

It i^ impossible to describe in tin- space 
the detailed variations, but separate bulletin 
devoted entirely to Bristol's Motor » Oper- 
ated Controller Valves will be furni I on 
request. 




F*a 2056 

Controller Valve for air and ftas, used where feed 
pipes are in horizontal position. 
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Fiji. 2060 

Controller Valve used for air. gas or mixed 

gas and air. 



FIRE-ENDS 

The fire-end is that pari of the Pyro- 
meter * Controller equipment which is in- 
serted into the furnace, oven, etc., of which 
the temperature is t«» be controlled. A du- 
plex u ire lead connects the fire-end w tth 
the instrument. 

Si cause the fire-end is exposed to chem- 
ical fumes and fjfases, a variety of tempera- 
ture ranges, and certain mechanical -train-. 
it is n< sary that all these factors be 
taken into consicleral ion when specifying 
>r the installation in hand. 

There i- a big variet} of Bristol's I *' i r e - 

ends an< I Protection Wells tO -fleet from. 
1 »ii)\ a tew of the more commonly used 
one-- are ^h< >\vn he? ■< 



Ftft. 1593 



Fire-Knd in iron Protection Well, 




Pig. 1594 

Fire-Fnd in iron Protection Well wit!) 
adjustable flange. 




Fire-Knd in iron pipe Protection 
Well bent at riftbt angle. 






Fie. 1585 

< Valorized Steel Protect ion V\ ell. used for 
intermittent temperatures up to 1700 F. and 
for continuous temperatures of IMIO F. 




Fig. 1586 

Protection Well of Ni chrome welded to iron 
pipe, used for intermittent temperatures up to 
2500 F. or continuous temperatures of 2300 F. 
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RECORDING PYROMETERS 



I he Re< « >rding Pyn >meter v\ hen u s 
alone in connection with heat treating pro 
cess* \;i \ es much dual »le inf< irmal i< m 
for tlv control of temperature The) are 



also extensively use! in conjunction with 
automat i< i ontn <1 equipment as a check on 
the pro« i - elf and a< i uracy of tin 1 1 m 

I apparatus, 








Fig. M73 



Fig 1497 






R< >1 \l> l II \R l RE( i IRDING PY- 
ROME II K' \K >DEL 437, with high resi 
tai millivoltmeter movement, and ust 
foi recording temp< ratnres up to 300 ' I 
I in- instrument emplo) - the frictionles 
smoked-chart recordi stem, 



S i RIP < II VR1 RFXi IRDING Pi Ri I 
Ml i I ! M< ID] I. 425, for Singli R 
I his instrument has high resistance move- 
ment and uses a 90-fool chart roll which 
gives an unbroken record for fortj e da 
dural ion. 
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BRISTOL'S 

Help to Make 
Heat Treating 
an Exact Science 
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S 1 sspul heat treating does nol depend entirely on any 
one thing, but on many contributing conditions. To 
measure and record these various factors is the function of 
Bristol's Instruments and in this way assist in securing the 
desired predetermined results. 

On these pages are shown some of the Bristol's Instruments 
and data on where they ii' into the Heat Treating Department. 



: 






v«f 



3 

i 

3 



■ 






mmml 




mm 



I ' — , 



■ 



^/ic TSristol Comp 




nneczicut 



STOL 



l 






3 






■ 









• Joy- 




. 









> 






Page 2 



BRISTOL'S [NSTRUMENTS 









■ 









PYROMETERS Indicating and Recording 



To mi the temperatures in tl 

furnace. Bristol's Thermo-Electric Pyroi 

i They include indicating and r 'd- 
ing instruments for permanent installation, 
and rtable models for test purposes. 

The indicating instrument is mo-' often 
ited near the furnace to guide the operator, 
e recorder in tl uperintendi 
oflfice w] may be referred to as a check 

ration, The ideal 
pyrometer instrument for each furnace, but 
where tl not 1 1] Leal, selective switchii 
i quipment is i lilable, so tl required 

combination of ind ors and recorders can 
be supplied to suit individual nerd-. 

In many plants. 1, r. they consider 

the recorder is more ienl for the open 

i use, and thus " 11 it al< ide I he indi- 
cating instrument. The recorder nol only 
shows what h; ady 1 a \ >la< i in tl 

temperature cycle, but the general trend 
whether i ards, downwards or uniform. 
With • ion b< him, thi i 

tor cli iser control with 

ort. 

Record pyrometers are , ilable in 
round chart \\ ilso in stri] or ribl 

form. The latti r i an bi furnis 

' :ord my number of up I 

on the chart. 

Thermo-Couples with suil 

can ' applied for all kind work. 





INDICATING PYROMETER MODEL 

420 I with high n n t 

al< Fi n 

for all ran: i ;■ ,, UMKl I 



PORTABLE INDICATING PYROME- 
TER MODEL M2 ■ particularly adapted 
king temperatures of mi n metal i 

ed as a portable test pyrometer. 




INDICATING PYROMETER MODEL 
410. Tl iyron r measuring 

mperatures up to 2500°F. 11 
rii 1 instrument and will stand up in di 

! hard usage, which ma' i it d< an 
in many ] in the planl 
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PYROMETERS Indicating and Recording 




ROUND CHART RECORDING PY- 
ROMETER MODEL 437, with high resis- 
milli voltmeter movem and u 

m] i ratures up t< JOOO F 
I" i -umenl employs I ; i friction! 

sm ' l-chart r • em. 




STRIP CHART RECORDING PY- 
ROMETER MODEL 425, for - rd. 
This insl rument has high n mo 1 
in and us< s a 90 ' i hai I roll w! ich 

in unbroken re< ord for forty-fi> i da 
ration. 




MULTIPLE RECORDING PYROME- 
TER MODEL 425. This instrument can be 
furnished to maki a man) as h records on 

i he i »m Lrt al the same i ime. The recording 
lium is a mull i-< red ril >bon and a c< >1< n 
li fire-end com i ction, so thai each 
i ird is 1 distingt ted. 




DUPLEX RECORDING PYROMETER 
MODEL 425. A trip chart with two complete 

used with thi ii I rum* md g 
vo reci »rd ide by side Such a pyrometer 
j pari iculai ; alual l< where comparat i i 
ords are d< d. 
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MULTIPLE ROTARY SWITCH 

1 conm - to twenty- different fire- 

Similar switches can be furni hed 
five or ten connections. Thi; witch has 
water-pn oi case and all feature it 

convt UK nt and reliab 



Fire- End in iron protection well 










Fire-End in iron protection well 

with adjustable flange 



Fire-End In iron pipe protection well 
bent at right anfth« 




( ed S ' Pro ion Well, i 

ti " itti nt tern] eratures up to 1700 ! 
ontinuoi ratures i 1600 F 




r i Wi p \ 

""'"i p inti rmil tem] 

uj i to 2500°F i ntinuou 
i00 F. 



Automatic 
Temperature Control 

It is an indisputable 
kinds of work wl it can 1 pplied, I 

,! trea 

methods ured with automal 

Automatic T< m] erature Control can be 
depended up< n 

tions and, furthermon wond 
in re mad< I re is no 1< 

'1 wor] and an my 

fuel foil 

For ■ 1 and i lly l 

ment, Bristol's ( a atrolli i n be i 

ratures up to 3000 F The ii iments 
fum a i - and 

drr ; oil, 

in the case of eli 

For i he lower temj eratun a 

mon of ■ anient i 

hij temperatures the them 

romi i • ■ applied. 

Th« !'■ ] Motor Operated Controller 
Valve !■ d med for u I ! . n.l A' 

'1 Air It is very po 
and ci -mbinations of valve unit dlabl 

which insurein hang miqi 

xibilil y, The pi >rtioi am] li i 

du< i asily kept clean from impuritii 

in fuel m; ial. In i i 
plant i -nil' hui ' I th< 

all< d. 
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AUTOMATIC TEMPERATURE CONTROL 




M TEMPERATURE CONTROLLER 

MODEL 2ii. I equipment operates on 

nsion | rinciple and is used 

up to -mi F. I i equip] 
dual rnal c< ; ••■ 

ary ?■ to 

'\ miliar i quipmenl can be 
furni e model for mounti 




P V R O \I E T E R C O N T R () L L E R 

MODEL 47<>. In I i itroller - used 

<:r m<>\ . i md i 



■T all temperatures up to 3000°F. 

I' has an extra wide i ale, motor drive, 

mal contactor adjustment, and is easily 

ace. ssible to working parts, for adjustmenl 

and oihni 




Controller Valve for air and gas, used 
ere feed pi] in horizontal position, 




Controller Valve used for air, gas or pre- 
mixed and air. 























BRISTOL'S INSTRUMENT 



Bull 



AUTOMATIC TEMPERATURE 

CONTROL 
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RECORDING THERMOMETERS 



For Atmospherii Temperatures in the 
Mi or near the Furnaci Core Ovens — 
! I awing or Temj ering Va1 Preheal I 
Fuel Oil -Ten ature of Oil in £ 
Tanks thes< ai e 51 me of I he pi. in I 
Heal Treating Department where Recordi 
Thermometers are used 

Bristol's Recording Thermometers are 
furnished to record all temperatures up to 
i 1111 " F Tl e several models and various com- 
lations make it possible to furnish a corri 
strument for every requirement. 





1 >il Storage Tanks etc. A fli jcible connection 
tween Sensitive Bulb and [nstrumenl 
makes i1 possible to l i the instrument in 
a convenient place for observation, while 
the bulb is installed inside the o\ en or tank, 




MODEL 341 BRISTOL'S RECORD- 
ING THERMOMETER. This is the type 

of recording thermometer used for ( '■ >re « >vens, 



MO DLL 111 SELF-CONTAINED 
THERMOMETER. 1 ed for recording at- 
mospheric temperatures The sensitive bulb 

lirectly to the recording instru- 
ment, which i- installed where temperatun 
are to be reci irded. 



RECORDING PSYCHROMETERS 



ometin umidifying equipment is used 

in the r« »oms , and wrhen il is I- l' R< 1 1 »rd- 

ing l 1 ochrometer or Wet and Dry Hull* 

erm< luable information to 

■ uring desired a >ntr< >1. 1 1 furni 

a continuous rd i »i relative humidil y 

hich 3- available ai all times 



RKCORDIM, WET AND DRY IU LB 
THERMOMETER MODEL 241, long i 

1 with continuous How type re er- 

voir 1 ed for recording all ranges of wet and 

bulb temi eratures beti 32 and 

212°F., from which percent relative humidity 

1 rmined 
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BRISTOL'S INSTRUMENTS 












Bulk-tin 338 






TACHOMETERS-Indicating and Recording 



To operate any machinery efficiently, 
there i peed which uld alv i 

maintaii ] this it i 

t< . know thi and - >i her f< »rms 

of drive, and to furnish such informal ion 
i; ■ Electric Tachometers are used. 

The instrument ailable in bi 

indicat ur. i ording m< >del . wl 

ratel or i >n. 

Th< tai [ui] ment in< ludes a 

magneto, which is driven directly from I 
pulley, shal or o ource and general 

an el al currei I Tl e magneto in turn is 

1 by ■ >L c< ■ • i r \vir< I • i the 

trument whirl ntains a voltmeter. The 

ed by the magm 
at the instrument and read on I i dial 

orded on the chart in terms of revolul u n 
This type of instrument is very and 

responds immediately t< \ thi I chai 

in voltagi 
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RECORDING II ECTRIC TACHOM1 MR, 
ROUND CHAR I MODI I 1837. For all commercial 
ranges of speed or revolution. When desired, Re- 
cording rachometei ol strip chart type can be 

furnished. 




INDICATING II I CTRIC TACHOM1 II. R, 
MODI I 18-410. This indicating inMrunu-nl may 
be used separately or in combination with the 

recorder. 




Magneto with pullej for belt drive 
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Magneto with speeding-up stand 
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TACHOMETERS Indicating and Recording 





Magneto with universal 
Join I for direci drive 




Magneto with silent chain drive 



M Bgn< to ..11 Speedillft-Up srand arranged 
fof Silent chain drive 






Magneto ..n >r>rcding-Up -land and with 
urns eraal Jolni drive 



Magneto with din i i 
licar driu 



Magneto on speeding-up srand 
irranged fur gear drive 



ELECTRIC OPERATION 
RECORDER 



.A rd ma<k- 1 

I; 0] tion R 

i of ni,-ic! or 

at is in operation or idle. 
1 : n ord the openii 

valves, do< traj 

' '' the opei i iim ■ ■ 

Tl rument is i rated b urrenl 

il ordr; batl A simple 

mnei ti d 
a wii ad ti trumenl is all al 

! 1 the equi] menl [1 i 
nd the I 
o] tion may be almost . distance from 
' ' ' n1 i mi 

red i instrument 

illi m 1 h( d to re< ord fron 

one to i rii ,,, erations on i he om 

cl .trip • an l 

twi dil 

"ii tin i art. 




ELECTRIC OPERATION RECORDER 

MODEL 911. The instrument shown is 

ttipped with 6-penarms to record six •' 

il operations on the one i ' art. This same 

mm nf can be furnish) 'I with any numbei 

1 penarm up to twelve, while a trip chart 

trumenl i an I » up] lied to maki 
twent i ec( >rd - in the i me chart 
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BRISTOL'S INSTRUMENTS 



Bull, tin 



■ 






RECORDING PRESSURE GAUGES 



( ed foi recoi ding Pressure of [no uning 
Ga ( ra al th< Furna< e and ahead i if the 
Burner Oil Pn ire— Steam Pressure u 
Va] orizing Steam Pressure for Pi 
: i a1 h g < >il Rei i >rding Pi re < 
be fun >r all pressur up to 1 2 000 

pounds i i i quare inch. 




MODEL 41 RECORDING PRESSURE GAUGE 

with inverted pen. urn ami moisture- 

proof ease; furnished to us*-- with 

10-inch or 8-inch charts 













'• ! 






MODEL 11 RECORDING PRESS! R] GAUGE 
furnished with 12-inch or 8-inch charts 



LIQUID LEVEL GAUGES 







A definiti and perm: exit r< L of the 
height "i oil in the fuel tank i furnis ; i d I 
1 ; Vs Recording Liquid Level Gauj 

iown 1 Thi n i ording instrumi ■ an 

be | ■ an; ■ Lo< ation eithi 

ab< e or below the tank, and bendable in! 

ii the instrument and thi lb 
wl is ii i in thi ink. 



RKCORDINC; LIQUID LEVEL GAl GE 
MODEL 41. Thi round model can be fur- 
nished with 10-inch i -inch ch; i T] 

1 
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ELECTRICAL RECORDING INSTRUMENTS 



To check line voltage, current used by 

mi and fun - and to la the Kilo- 

asumption foT any i d of lime. 

an the important uses of Bristol's 

trical Recording Instruments Ele< ity 

more and mon nsively being used in 

the heat treating department and ma; the 

information furnished by t! truments 

r securing smooth running and 
cient operating tiditions 










THEBRlSTOLCOMPAMY 

..TEB8UBY CONN USA 




RECORDING WATTMETER MODEL 

735. For Single or Polyphase Circuit. The 
current windinj ; -am] i nd 

ial Windings for 100 or 200 olts. The 
trun g< nerally used with I rai 

r 





RECORDING VOLTMETER MODEL 

511. For all ran- of AC. and D.C. It is 
shown furnished in the new improved dust- 
proof i with smooth black finish to match 
other similar instruments "ii the panel-board. 




RECORDING AMMETER MODEL 

647. The charl used with this instrument is 
6-inches in diameter, and may be furnished 

asing "i" uniform scale gradua- 
te truments are calibrated for A.C. 
or D.C bul for 5 Am- windings only. 
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THE BRISTOL COMPANY 

Main Office and Factory 
WATERBURY, CONN., U. S. A. 



./ t 



BOSTON 
Old South Bldfc. 

DETROIT 

lim.k Bltlft 



BRANCH OFFICES: 
NEW YORK PHILADELPHIA 

114 Liberty Si Widener Bldg. 

CHICAGO ST. LOUIS 

Monadnock Block Boatmen's Bank Bld£. 



BIRMINGHAM 
Age-Herald Bldg. 



PITTSBl'RGH 
Frick Bldg. 



SAN FRANCISCO 
Rialtn Ml.lvi. 



THE MOST EXTENSIVE LINE OF RECORDING INSTRUMENTS IN THE WORLD 

PRESSURE AND VACUUM 

Bristol's Recording Pressure and Vacuum Gauges 

LIQUID LEVEL 

Bristol's Recording Water Level Gauges 

TEMPERATURE 

Bristol's Class I Recording Thermometers Bi l's Class II Recording Thermometers 

Bristol's Class III Recording ThermomeU 
Wm. H. Bristol Indicating and Recording Electric Pyrometers Bristol's Temperature Control; 

HUMIDITY 
Recording Wet and Dry Bulb Thermometers 

ELECTRICITY 

Bristol's Recording Voltmeters Bristol's Recording Ammeters Bristol's Recording Wattmeters 

Wm. H. Bristol Recording Milli Voltmeters Wm. H. Bristol Recording Shunt Ammeters 

Bristol's Recording Frequencv Meier 
TIME MOTION SPEED 

Bristol's Electric Time Recorders B "s Mechanical Time Recorders Bristol's Recording Tachomet. 

. MISCELLANEOUS 

Supplies for Bristol Re< og Instruments Bristol-Durand Radii Averaging Instruments 

Gaugeboard Clocks Bristol Engine Counters Bristol Revolution Coun - B Patent y Set Sen 

Bristol's Patent Steel Belt Lacing— The Perfect Fastener for All Kinds of Belts 
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IDEAL PASTEURIZER CHART 



Much study has been given to the require 
nts for a recording tin rmometer chart I- 
lo tcurizii work. The result 

Bristol's ' I98S Chart shown above. 

This charl has a i ang< of 100 F. to 160 I 
ith ! scale graduations throughout. Hie scale 
ilso increasing so that the pasteurizing temper- 












atur< in the n n portii »n u here it is 

53 to read Zone markings .ir< provided at 
142 1. and 145 1- which are the high and lou 
tempt ire limits foi pasu-uri/in>j; These mark- 
ings make it easj to detect anj radical variation 
mi the record \s a further aid to open record, the 
chart i- nged for one revolution in 12 hours 
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SANITARY (THERMOMETER) VAT FITTING 



magna 




I ig. 2526 



I his fitting i- the one approved by the 
Standardization I • immittee of I. \ M. 1 1 
and now regularl} furnished with Bristol 
Recording rhermometers when required 
I' ir use ■ >n pasteurizing vats 

[nstead of the previous multiplicit) of 
fitl ings, ill' re is n< >\\ i »n1y the one, becau - 
u has been adopted for use b) such builders 
oi vats as » herry, Creamery Package, 



I ream Product, Mannii Leid Batch and 
Wisner. 

Tin- coming together in a common un- 
derstanding i- a \«-ry progressive step and 
-mil 'In:.-- the installation of record- 
ing thermometers. 

The use of tin- patented fitting by The 
Bristol Compan) i- authorized, and thos 
buying an- not liable to patent In tion. 



IMPROVED BRISTOL'S BULB 



= issmsm 





Fiji. 2?27 



^ I in- hull, i- special!} designed for in- 
stalling in connection with pasteurizing 
vats, and particularly with t! i Sanitary 
Fitting also shown on tin- pagi 

I': developing this hull., the idea of 
making it absolutelj sanitary ha-, been kepi 
•« mind. I o do tin-, .-ill crack- and cre> 
for tin- possible accumulation ol milk l i 
i eliminated, and - \ en tin- -. s cut to 
knife-edge on the inside, as ma} b< si en in 
the illustration. \U i to pi nt am 

ble action of lactic at id, all exposed parts 
"' the bulb with hot tin pi 



'"" , those parts which are frequently 
handled or in view from outside air highly 
polished nickel. 

Another featun of tin- bulb i- the Fa 

that it may be used with either the new 

standard vat fitting, also on vats air. 

uipped with the old style fitting ; so tl. 
" it i- desired to equip ..hi style vats with 
the new bulb tin- can be done without 
making other changes 

I" regard to pro ion of the bulb into 
the vat, it can he furnished in lengths suit- 
able t-> indh idual < onditions. 






I 



V 



vent> 


















Wn 










i 










' 



RECORDING THERMOMETERS I\ THE DAIRY PLANT 















Page .? 



SEALED EXTERNAL ADJUSTER 



I he correctness of the pasteurizing pro 
- depends almost entirel) on the record- 
thermometer. For this on il well 
to occasional!} ch« the instruments in 
trd to accu 

'■■ provide an eas> adjustmenl for 

errors of a <l. in reading, Bristol's 

l< ding I hermometer may be furnished 

luipped with sealed external adjuster, as 

shown in the illustration. 

\\ ith this device the complete adjust- 

• i is made on outside of case and sealed. 

! hus it i> not ne< i --.u\ t« i in an) way 

touch the mt. ! working parts and pre- 

nts tan ing by unauthorized persons 



RECORDING THERMOMETER 
WITH 6-INCH CHART 




lie 2604 



I In- thermometer using 6 inch < hai t, is 

' bl< foi use where verj clos< n adings 

'-•'I required, and the expense of a larger 

"inn. in is not justified. It is, howi 

design and workmanship equal in every 

i" other Bristol's Models, and can be 

furni I equipped w ith same fitt in I he 

■ i- dust and mi u'sture- pro< >f. 
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ROL'NI) FORM MODEL 
BRISTOL'S RECORDING THERMOMETER 




Fiji 2609 



rhis recording thermometer can be fur- 
nished to use 1 0-inch or 8-inch charts. The 
moisture-proof and thoroughly pro- 
tects i he w( irking part-. 

The I 'till) shown is o »nnected directly 
to instrumenl for installing through ii»|» >»f 
pasteurizer. Any other type of bulb and 
fittin an I »e furnished as required. 
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HOW much current is a question often heard in connection with 
Powei hi J Lighting Circuits, Sub station Buses, Transformei 
Grounded Neutral, Motors, Electric Furn md Ovens Electric Signs, etc. 

A complete st< i ' current conditions is made with Bristol"- Recording 
Ammeters A continuous n I together with the time, including init 
inrush and operating current under variable load conditi I 

Not only the usual requirement- i ted of recording ammeters, but 
Bristol's are also used for many s] I individual applications, such is She 
and Rollers in the steel plant, Beatei i d Jordans in the paper mill, Crushing 
Rollers in chemical plants, etc.. where they furnish much valuable inlfi 
tion in regard to operating conditions. 

As an example of the kind of data these n Is furnish, is illustrated 
by the Recording Ammeter connected in series with motor driving crusher 

rollers in ink making plant. The ammeter records the load of the individual 

motor.it all times, and shows the superintendent: 

(a) The exact running time of the crushei ' illy at night when 

he is not around. 

i Givi ictual and definite data on the cost production of various 

grade- of ink. In fact, before the ammeti i installed it v. 

very vague as how to figure in the cost ol >wer. 






(c) Show* at ill times Lmount of pressure on adjusting rollers 

The closer the adjustment the greater amount of power drawn 
from the motor. For different materials crushed there is a definite 
adjustment of the rollei 

(d) Br 5 Instruments proved their value when a new type of 
machine u a purchased from a manufacturer who advised that a 
io h. p. n would operate satisfactorily, hut the Recording 
Ammeter was conn- ! m with the motor, and showed that 
the h. p. required was actually 16. 

Thi- is tii one instance of many where Bristol's Recording Ammeti 
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Small portion of Strip Ammeter Chart with record; the complete chart is 90-feet long. 
'us particular instrument is installed in large ice plant and record shows the electric load on a crane 
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6-INCH ROUND CHART mil, RECORD 
Thia is full size reproduction of chart used on Bristol's Recording Ammetei Models 647 and fuf> 

"Direct Marking Ink Method"' of recording is used. 
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Notwitl nding the very rapid fluctuai ord line is cl /defined. 
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METHODS OF RECORDING 



The method of making the record on the chart is a feature of importance 
in adapting the recording instrument to the work in hand. On previous pages 
are shown reproductions of charts with actual records, which illustrate 

ver '' 1 WIV< available for recording with Bristol's Recording Ammeters 
and Shunt Ammeter-. 

"Direct Marking" is the term applied to the method of recording having 
the penarm in constant contact with the chart. This may be used for ink 
recording on round and strip charts, also with carbon coated round chart. 

With the Bristol types of ammeter movement the "Direct Marking Ink 
Recording System" is the one in most general use. The pen point rests lightly 
against the surface of the paper chart and, capillary attraction causes the ink 
to flow, with the resulting unbroken record, as illustrated on pages 4 and 5. 

Where current fluctuations are unusually rapid, best results are obtained 
with the carbon coated chart system of recording. For direct marking there 
is no change in the instrument equipment; the carbon coated chart 1- -imply 
substituted in place of the plain chart. In operation the penarm removes 
the surface coating leaving . white record line similar to that shown on 
opposite page. Because the coated surface is not affected by extremes in 
temperature, this method 1- especially adapted for out-of-door installations, 
1 1- employed on many portable instruments. 

On round chart instruments having electrical movements which are 
not equipped with direct marking penarm, the carbon coated chart is used. 
The periodically vil ! penarm comes in momentary contact with the 

surface of the chart and leaves a white dot. The record is a series of dots or 
practically a continuous line. The chart on opposite page is an illustration of this. 

Strip chart instruments not using the direct marking system, a record 
ribbon similar to that used on typewriters makes the record on the chart 
as the penarm is periodically pressed against it. 

These systems .tie explained further in connection with the individual 
movement- and various models of m-truments covered in this catalog. 
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CONNECTING AMMETER IN THE LINE 









It is an easy matter to install 

and connect Bristol's K irding 
Ammeters. With the complete 
instructions furnished with each 
instrument, this can he done by 
anyone having electrical knowledge. 





VWW 1 



Method of connecting 
direct or alternating 
current circuits. 



Method of nnecting 

with series transformer 
for alternating current 
circuits. 



RECORDING AMMETER MODEL 610 



This Recording Ammeter is intended for 
permanent mounting on wall, switchboard, or 




other suitable support. Binding posts on the 
bottom of case are turni>hed for front connection, 

but terminals on the back when 
it is desired to make connection 
through switchboard panel. 

The instrument is furnished in 
one size, using 8-inch round charts, 
which may have increasing or uni- 
form scale graduations, depending 
on the type of electrical movement 
selected. Suitable time divisions on 
the chart may be had for use with 
clock making one complete revolu* 
tion in 24 hours or 7 days 

The case is metal with black 
enamel finish and nickel 1 ts. 

The extreme dimensions of the ca 
are height 15 finches, width iO' 
inches, depth 3 inche 




CCp 



Equipped with Binding Posts 
for Front Connection 



Side View of Model 610 show- 
ing Terminals for Back 
Connect ion. 
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RECORDING AMMETER 
MODEL 635 

The rectangular case provides .imple room for 
the Law of Squares movement, which because of 
its Width is not possible to mount in Models 610 
and 647, However, this rectangular model is not 
limited in use to the Law of Squares movement, 
but any other type of Bristol's Ammeter Move- 
ment can he furnished m it when desired. 

Made in one size for 8-inch round charts. 

When furnished for front connection, the 
binding posts are inside the case with hushed 
holes in the bottom through which the leads pass. 
It may also be furnished with terminals on bads 
for mounting through switchboard panel. 

The case is all metal finished in black enamel 

with nickel raised parts. Extreme dimensions of 

re height launches, width 11 '.inches, 
depth 4 ,"„ inch. 



RECORDING AMMETER b 

When Bristol's Ammeters are to be u 

i doors, they are furnished in this iron, 
ture proof case which protects the movement 
from weather conditions. 

To make alignment easy, especially when 
mounting on pole, adjustable In tre provided 
on back of case. 

The handle which may he furnished on top of 
e affords a convenience in handling the instru 
nt. This particularly applies when instrument 

not permanently installed, but frequently moved 
from place to place for test work. 

Like other rectangular models this case allows 
sufficient room to mount any of the electrical 
movements offered. Thus the instrument is not 



limited in any way to a selection of suitable 
equipment for the work 



Illustration shows adjustable lugs 
on hack of case, particularly con- 
venient for mounting on pole. 
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RECORDING AMMETER MODEL 647 




Equipped with 
Binding Posts fbi 
Front Connection. 



This Recording Ammeter is furnished with 

6-inch charts only. When relative values rather 
than wide open readings are important, this small 
instrument is in every waj \ satisfactory equip 
ment. The same high quality of electrical movement 
1- used as in the other Bn>t<»l Ammeters. 
Like other round chart ammeters, this mo 
n be furnished with clock to make one complel 
revolution of chart in 24 hour- or 7 days. 




Side View of Model 

647 showing Ter- 
in inals f o r Back 
Connection. 



The all metal I luminum is tini-hed in 

black enamel. It is moisture-proof and dust-proof, 
thus giving complete protection to the working 

parts. 

Extreme outside dimensions of case are diameter 
1 1 : -.-inches, depth 4 finches. 



RECORDING AMMETER PORTABLE MODEL 612 



For electric service companies this portable 
recording ammeter 1^ especially useful. Mounted 
in the wooden case it 1 lit in weight and, thus 
easily carried about to obtain records of current 




wherever required, on the line, the custome: 
premi ere. The rectangular shape m ikes it 
possible to furnish in this portable model, any one 
of the three types of Bn-toFs Ammeter Coils for 
nch round charts. 

A similar model 616 i rilable for movement 
using 6-inch charts. 

For A. C. movement the standard win 

^ .imperes and intended for use with standard 
instrument transformer. Other ^]f-contamed rang 
for A. C. or D. C. up to 200 and joo Ampe: 
n he furnished. 

A two speed clock can be furnished, which for 
making surveys and investigating complaint an 
My desirable feature in the portable instru- 
ment. See page -- for complete information. 
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Although the ink method of recording is 

ndard, the rbon coated chart for some uses is 

d, and can be furnished when desired. 

This particularly applies when instrument will be 

italled where exposed to extremes of tempera 

Ik- on coated chart is not effected by 



it and cold, and insures a record .it .ill times. 
Also, under rapid load fluctuating conditions the 
record line is clearly defined and easy to read. 
With the Bristol's Ammeter Movement direct 
marking penarm and same "V" shaped pen are 
11- - for mk record. 






c: 



THREE PHASE RECORDING AMMETER 




This equipment includes three Bristol's 
Recording Ammeter Movements mounted side by 
side, which offers a most convenient arrangement 

obtaining continuous or simultaneous recoi 
of three phase circuits. A single instrument or 
n two. would not give true comparison, 
Jin^s would ne< rily be taken on different 
ind with probable varying current conditio m 
Another use tor thi- a unpads m is to furnish 
Is of current tor three single phase circuits. 



It i- mi easy matter to set up the equipment 

in the held sin in leads from the binding 

post- to the line. 

The movements shown are for 6'inch charts, 
but similar equipment using the 8 inch charts can 

- be furnishi 

The case in which the ammeter movement > 
are mounte !. is made of wood with natural varnish 
finish. The complete outfit is light in weight .mJ 
rily carried by one person. 
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FRICTIONLESS 
FOUNTAIN PEN 

For recording over p- ■ Is of time longer than 

24'hours, thr intain pen is desirable. It provides 

ample supply of ink even under conditions of 

; tion. 

To eliminate any possible friction and make 

I the use of fountain pen on Bristol's 

:ording Electrical Instruments, the penarm like 

n in illustration, equipped with hing 

tradable. Such a device insures constant 

o ml with the chart and at a minimum of friction. 
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RANGE 

The round chart models ol ling ammeter? 

shown here an be furnished tor A. C. or D. C. 
They are calibrated tor all ranges of D. C 
required hy commercial practice; but tor high 
of A. C. they arc wound for use with 

current transformers nd can be used with an; 
standard instrument transformer of the proper 

■ no. While it is stated instruments can he tar- 
nished tor either A. C. or D. C, they re not 
regularly interchangeable. 



OPERATION 

The electrical elements used in Bristol's Round 
Chart Recording Ammeters tall into t\x eneral 
. the "Attractive Di-v" and "S Iron 
Plunger." The "Atti D further divid 

into "Short Coil" and "'Long Coil" t Tl. 

each have characteristics which adapt them for 
certain classes ot work. 



ATTRACTIVE DISC 
SHORT COIL MOVEMENT 




Here is illustrated the Attractive 
Disc Short Coil Movement which 
produces chart having increasing 
scale graduations. 



• 



» 







CHART CHARACTERISTICS 
and MOVEMENTS 

Probably the greatest number of Bristol- 
Recording Ammeters now m use are equipped 

with the short Coil Attractive Disc Type of 
Movement It is re riized for sturdiness and 

accu' under long continuous service, and hig 

torque is also one ot the desirable features. I 

movement can I I irnished tor A. C. in any of 
the models using rich charts. The popular r 
is o to 5 ampe with a suitable chart dependii 
on primary loads to be recorded. Also furnished 
for D. C. in rang - desired. The 5 ampere 
instrument h 1 approximate power consump 

tion of 6 w with ;o per cent power factor. 

Charts with the Attractive Disc ^hort Coil 

Type ot Movement have incr. ,1c, thus 

providing wide 1 graduations in the higher 

! VTt o{ v ■ I hi tuld be kept in mind 

when selecting chart 







Specimen chart section having 
increasing scale graduation^ as 
produced by Attractive Disc Short 
Coil Movement. 



LIST OF AMMETER CHARTS 

WITH INCREASING SCALE 

GRADUATIONS 

For A. C or D. C. 
8-Inch Charts Used with Model 

610, 612, 622, 635, 640 and 655 



Chart 


Ran 




N M 


Amper 


R 


1 406 


>% 


: 4 Hr. 


9 


<y> 


-Day 


4« 


O-IO 


Hr. 


14-4 


CIO 


- Day 


44 


0^0 


Hr 


439 


CX2* 


24 : 


4 


CX2* 


" 1 


453 


0-50 


24 Hr. 









.' 






**k: 













Chart 


Ran 




MHFR 


AmI'I b 


R 


1411 


0-50 


7' 


438 


0-60 


: 4 Hr. 


41- 


O-IOO 


: 4 Hr 


4' 


OUT 


:jHr 


4 8 


0-12* 


- Day 


4*3 


OH 


: 4 Hr 


4^7 


O-ISO 


7 Day 


14- 


0200 


: 4 Hr 


U- 


O: 


24 Hr 


4 -.- 


O-JOO 


: 4 Hr 


- 


•,00 


7 Day 


4 - 


0-400 


24 Hr 


U02 


^30 


24 Hr 


44:> 


0-600 


24 Hr 


405 


o-6oo 


7 Day 


4*9 


0-800 


24 Hr 


*■ 


0-1000 


24 Hr. 


468 


0-1200 


24 Hr. 


4 10 


0-1200 


7 Day 


-a 


0-1600 


24 Hr 


■4^ 


O-2O00 


24 Hr. 


416 


0-2500 


. 4 Hr 


i486 


O-JOOO 


24 Hr 


urj 


0-4000 


24 Hr 


499 


0-5000 


24 Hr. 



\ \ X \ i- i \ \ 

I I 

6-Inch Charts Used with 
Models 616, ^40, 647, 655 



Chart 


Ran 






AmPI K: 


R 


U10 


O-IO 


24 Hr 


X I 04 


0-JO 


24 Hr 


J 103 


0-50 


24 Hr 


31 


0-100 


: Hr 


X) 


O-I 


24 Hr 


5»4 


o-ooo 


. 4 Hr 






24 Hr 


08 


O-JOO 


24 Hr 


'115 


0-400 


24 Hr 












This is the Attractive Disc Long 
Coil Movement used in Bristol's 
Recording Ammeters for charts hav- 
ing uniform graduations. 



I 



t 1 \ 1 I I 1 

Section of chart with uniform 
Scale graduations produced by 
the Attractive Disc Long Coil 
Movement. 
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LIST OF AMMETER CHARTS WITH 
UNIFORM SCALE GRADUATIONS 

For A. C. or D. C. 

8-Inch Charts Used with 

Models f>J2, 622, 63S- 640, f">5$ 



w ■ 1 
o - 



ATTRACTIVE DISC 
LONG COIL MOVEMENT 

It is often desirable ■ '-rage the chart reo 
load in amperes, especially records of test on 

rs or lighting circuit. In such the 

Attractive Disc Long Coil Movement producing 

lit with uniform scale over the entire range 

Js itself. Abo where load condition^ are fairly 

nt, the uniform scale is used to advantage 

This type of movement is available in all 
models for both S inch and 6 inch charts. 



IART 


Range 




Numb 


Ampi 


Ri .. 


14 
1454 


0-5 
0-5 

O-IO 


24 Hr. 

7 Day 

: 4 Hr. 


1451 
1453 

'4 
U04 


0-I5 

O-*0 
O-80 
O-IOO 


24 Hr. 
24 Hr 
^4 Hr 
24 Hr. 


1493 

U 


0-150 
o-ooo 


24 Hr. 
24 Hr. 


U 

14 

1497 

'4 
U 


0200 
0-250 
0-250 

O-JOO 

o-6oo 


-I> 
24 Hr. 

7 Day 
24 Hr. 
24 Hr. 
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6-Inch Charts Used with 
MoJcU 616, 640, 647, ^ss 

C Rai 

Number Ampiri- R 

jxoo 05 24 Hr. 

31 0*5 

5x20 o-ioo 



- 4 Hr 

= 4 Hr 



SOFT IRON PLUNGER 
TYPE 0/ MOVEMENT 

When instrument is desired with full scale 
r.mgc and fairly open reading ovei ntire i i je, 
the "Soft Iron Plunger Type' 1 of movement i 
recommended. This class of movement produ 

irts with increasing scale according to Law of 
Squares, and is ki the Law of Squ 

Chart. Because this movement is considerably 
longer than theoth. i I pes, 
it is furnished in the rect 
angul ' yle of * lich 

includes the portable model. 





Movement known as Soft Iron 
Plunger Type" which produces 

'arts with increasing gradu I 
tions according to Law of Squares. 




r s 5 

«1 ^ i,l 



t % t r 



m\-\ 




Chart section having gradua- 
tion 5 according to Law of 
Squares. 



LIST OF AMMETER CHARTS WITH 

LAW OF SQUARES SCALE 

GRADUATIONS 

For A C. or D. C. 

8-Inch Charts Used with 
Models 612, f>2 2, 635, 640, ^55 



Chart 


HART 




MWR 


A 


R 


7005 


■ c 


%4 Hr. 


7OO4 


o-io 


z 4 M: 


7 C 


O*I0 


7 Day 


7001 


0*50 


24 Hr. 


7001 


OlOO 


24 Hr. 


looi 


0200 


24 Hr. 



DAMPING DEVICE 

An oil damping device is furnished as part of 
the ndard equipment with all Bri I wording 

Ammeters of the Round Chart Type. It cor 
of a vane moving in a container of oil, and the degree 
of damping is regulated by the grade of oil used. 
This oil damping device is shown in connection 
with illustr tion of individual mo 



TRANSFORMER 

Any standard instrument transformer having 
a secondary winding of 5 amperes may be US 

th Bristol^ Recording Ammeters and charts 
are available for all standard ratios. 

When conditions make it ne try, instru- 
ments can he furnished to order with secon 
winding other than 5 amperes. 

The transformers are not part of regul 
ammeter instrument equipment, but included only 
when specified. 
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STRIP CHART RECORDING AMMETERS 



i*i-*nrr 




Model 635 for Permanent Mounting 
Using Rewind Roll for Chart 

LONG CONTINUOUS RECORD 
nbroken records of current over a period of 

time including 4s, 30 or 15 days are available m the 

Strip Chart Recording Ammeter. 

CLOSE ACCURACY IN READING 

The op cale 1- a chai icteristic of the -trip 
chart. ,md recommends the instrument where clos 
xuracy in reading details is desired. 

CHARTS 

The full width of the chart 1 nches with 
tu.il scale of 5 finches. They are fun i in 
rolls eet long. As may be noted in the : men 
chart on page j the scale markings are in orange 
color with figuri rid time arcs an J main scale 
divisions in Mack. This background, and the black 
record provides a very distinctive combination so 
that the record line and it-- values are easily read. 
The chart 1- furnished on a stock roll and 
inserted in the instrument in this form. The chart 



v be installed for use in two ways. With that 

part of the chart having record on a rewind roll 
which makes the last g inches of the record visible 
and as illustrated on this page. Also with that 
part of the chart having record passing through 
slot in the bottom of case and using a clip to keep 
it taut, as illustrated on page 18. This method 
permits removal of portions of the chart at con- 
venient interval-. 

In case it is Je>ired to remove chart immediately 
after record is made, a stripper roll can be supplied 
which makes this possible without interf erring 
with regular operation of instrument. 



DIRECT MARKING 
INK RECORDING SYSTEM 

The penarm is mounted above the chart, and 
consists partly of a fine hollow tube and extension 
projecting downward to the ink reservoir. The 
other end just resting on the chart. In operation 
the ink siphons to the recording tip, where capil- 
lary attraction causes the record to be made. 

It is essential that all possible friction be 
eliminated in recording, and for this purpose the 
recording arm is equipped with a threaded end on 

hich 1- mounted a balance screw. This provides 
an adjustment so close that the pointer may barely 
touch the surface of the chart. 

One falling of the ink reservoir is generally 
sufficient to la-t for one winding of the clock. 
This applies except in very unusual operating con- 
dition-. When the chart is operated at the speed of 
1 inch. ; iik: or 6-inches per hour, the clock 
|iures winding once every 7 days. When 
rated .it faster speeds, it i> necessary to wind 
the clock more often. The standard recording 
in-trument ink furnished with Bristol's Strip Chart 
Instruments is black. 



<bB 



M 
•0 * 



HS! 






£**. 




p 



« 3 O M " ~ 



► 






















■ 



TH«DI MAUN 



PAGE 1 6 



BRISTOLS 

RCOU S.pat. orncc 



CATALOG NO. 1502 









i 



STRIP CHART RECORDING AMMETERS 



PERMANENT INDICATING SCALE 

In addition to the chut- on recording system, 
each instrument is equipped with a permanent 

le and pointer. The pointer is part of the 
recording pen. inn, and indicates continuously the 
current as it is recorded. Such a pointer serves as 
a convenient spotter and makes it e to read 
the current being re led, even at some distance 

from the instrument. 



RANGE 

The Strip Chart Ammeter i- furnished 
required to take care of all commercial ranges 
including both A. C. and D. C. 



ELECTRICAL MOVEMENT 
and CHART SCALE 

Two types ot electrical movements have been 
selected as best suited to take care of the variety 
of work required for the strip chart ammeters. 
These include ""Dynamometer' 1 and "D'Arsonval 
Weston Movement.' The application of instiu 
ment determines the -election. 

For alternating current the Dynamometer 
Movement has proven the one best adapted. In 
ct, an accuracy of i : ; per cent or better of total 
tie range is usual with this movement. 

The movement i- wound to carry one ani| 
and a current transformer is mounted inside t! 
instrument, having ratio l to ?, thus making it a 
I indard 5 ampere recorder. This method maki 
possible a very powerful movement without 
shunting movable coil or taking vay pow. 
available in instrument. The 5 ampere instrument 

' • power consumption of 8 watl 
with 60 per cent power factor. 

Thi irts with dynamometer movement ai 
increasing according to Law of Squ rid should 

be selected for use so that the operating ran] 
Us within the more open scale portions. Th 
provides a clear, o] I record. 



The electrical movement recommended for 
direct current is the "Weston," which operates 
on the D'Arsonval principle, but revised to make 
it suitable for commercial purposes. Among the 
changes 1^ the elimination of delicate suspensions 
and substitution of double pivots. For direct 
current this movement will give an accuracy of 

per cent or better over full scale range. 

The chart scale with Weston Movement is 
uniform over the entire scale 
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Ammeter Model r>2«j 
Showing Interior Constl UCtlOIl 
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STRIP CHART RECORDING AMMETERS 
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SPECIMEN SECTION OF STRIP CHART HAVING INCREASING SCALE GRADUATIONS 
This is characteristic of full range charts graduated according to law of squares) 

BRISTOL'S AMMETER STRIP CHARTS WITH 
INCREASING SCALE GRADUATIONS 

Dynamometer Movement for A. C. 
Used with Models 625, 62.6 



tART 


R 


Clck 


Chart 


MBER 


Ami 


Sp. 


Nl MMI R 


S4OI 


OS 


r 


N:>0 


S4O4 


05 


3 


s 4 I 


S408 


05 


6 


S4H 


S4. 


OIO 


3 


S407 


S4ZI 


0-10 




S418 


s 4 


OI5 


J 


S4I3 



Ra- 


Clock 


Chart 


Range 


Clock 


Ami p j 


SP: 


Nl MMI R 


Amperes 


Spped 


O40 
o-8o 


6 

1 


S4I4 

S405 


0200 
0-300 


J 
3 


0*100 


3 


S4I I 


0-400 


3 


0-100 
OM2S 
00 


3 

1 


S4I7 
S4I5 

S 4 oi 


0-500 
0-800 
0*1500 


3 
6 






S41 1 


0-3000 


3 



DAMPING DEVICE 

A magnetic damping device is part of the 
standard equipment on -ill Bristol's Ammeters 
using Dynamometer Movement However, an oil 
damping method cm be furnished to order and is 
recommended where excessive fluctuations are 

involved and a dead beat movement is necessary. 

CLOCK 

Heavy duty clock especially designed for the 
furnished in the strip chart instrument. 
Its function i> to drive the chart roll and in doing 
this, it also serves to control the chart speed. 
Because time arcs are marked off on the chart, it 
thus possible to know at what time any current 
Condition takes place. 



The clock speeds are 1, 3 and 6 inches per 
hour. A change from one to another speed can be 

made by a simple substitution o\ years. Each set 
of years is mounted on a plate, and it is only 
necessary to remove two screws to make the 
change. Three sets of gears are standard equip- 
ment with each instrument. Furthermore, by the 
simple shifting of .1 lever, taster speeds of 1, 3 and 
6 inches per minute may be had, depending upon 
the gears in position. Other speeds can be fur- 
nished to order 

When desired, an electric motor operated 
clock cm be furnished in place of the spring motor 
type. For more complete description of this, see 
page 26. 
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STRIP CHART RECORDING AMMETERS 

pletely protect the movement, hut are sufficiently 
rugged to stand up for a period of many years 
even though exp to fairly severe conditions. 

A proper!* -tructed case materially keeps 

Jown the cost ■ if maintenano 

The finish of the high grade black enamel. 

WALL TYPE 

The instrument illustrated on pages t$ and iS 
is M del62y, intende 'mounting on wall or other 

support, -in J equipped with lugs for supporting 
the instrument and electric.il connections are ma 

suitable binding posts at the top 5 ich instru- 
ments n, e mounted at any convenient place, 
on the wall, r observation. Overall 

dimensions of case with door closed, length 14 
in. with door open 20 inches; width ic 

inches depth 10 inches. 

SWITCHBOARD MODEL 

The switchboard ' of strip recording anv 

meters have supports and electrical connections at 
the hack, so that when mounted the connections 
do i av. Overall dimeiv with 

d(x>r closed, 1 h 14 : _ inches with door open 20 

inches; width I inches; depth 10 inches. See 

illustration below. 





Mode] ^^s for Permanent Mounting 

with Chart passing through 

bottom of * ase. 



INSTRUMENT CASE ADAPTED 
TO WORK IN HAND 

The type of c housing the mo\ 
merit has an important part in adaptii 
the instrument to tl, rticular work 
[uired. Bristol's R. rding Strip Chart 
Ammeters are furnished in cases suit 
able tor mounting on switch 1 
wall, also in portable model ! i 

out. 
These made of metal and 

. sufficiently rigid to amply support 
the movement and prevent any possibilil 
getting out of alignment. They arc du 

proof in construction and not only c 









Ammeter Model 625 side view showing Terminals for 

Swil ^hboarJ Mounting. 
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STRIP CHART RECORDING AMMETERS 



PORTABLE MODEL 

The movement in ti le ammeter is same 

that used in m for permanent installation. 
The all metal case, which is aluminum, suppli 
th ; iitv required tor instrument <>r 

precision. At the same tune it is light in weight, 
a de ble feature tor portable pur; - The 
hnish is black enamel. A leather handle is provided 
convenience in canyin 

The I ided with adjustable le ng 

rews. However, the instrument Is so designed 
that it is not essential to u streme care in adjust 
ing to level. 

While s ampere- u I ndard, this instrument 
n be used on 10 ampere load or higher without 
• Jditional external transform. 

A portable recording ammeter like this is 

particularly serviceable for checking motors, indi 

vidua] power and lighting circuits, l.ihor.tt* n 

■ irk, etc. 



Portable Model 62.6 




Port. 1 Me Model (^ showing interior construction 
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RECORDING SHUNT AMMETERS 



20L 



record £* 

HADI »V 

THE BRISTOL COMPANY 

WATIMU^Y.COHNU « A 




1 01 Swm hboard 01 Wall 
Mount inn, Shuni Arnmi Ci 

Modi 1 6 1,7 

I ' I current work the R ng Shunt 

A ' illy inl 

' ■'- tion with 

'• ■ I urrent I torage Batl I 

I < D. C. Rotary C01 1 I 

Railway Line, Telephone Lii I •■ platii 

ELECTRICAL MOVEMENT 

A 1 1 -._ . 

V* ' ■" Typ || B r B 

I RJCTIONLESS Carbon ( oatcd I harl 
Kl < ( HIDING SYSTEM 
Thi 

B .1 R, 
With • | ( ir , W( 

rapidly flu 
Exti 

recording, fn rt 



minimum. This 1 in essent 
ny othei 

'ilj nee inly interfere 
ith the ai 1 ura< y 

Wit. 1 1 the ( ted chart can be u 
r a lly penarm wbi 

corru ntact periodically with thi ed 

ice, 1 direct n nding 

'int. 

Witli the vil rating ]•■ I, rout • - 1 

n wit 1 1 t! ... su it 

1 ion ■ I ' whi h 1 pi 1 ti< illy 1 con- 
B it with tl irkin 

the m cons! with chart. In 

'i i 1 method, on n the cha 

dipped i\ I fixativi ition « 

• 

I "i teal and duct- I long 

ic li'i. where iufc 

-)" isuall) ; i with the 

cai 




M. .1 1 hi , I't 1 n -i Model ' 
Shuni Ann for P 

1 1 ■ 1 1 11 1 1 r Mounting. 
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RECORDING SHUNT AMMETERS 






RANGE 

The standard calibration with the vibrating 

method ot recording is o 50 millivolts. This permits 

any range of external shunt if calibrated for drop 

yo millivolt- across the terminals. With direct 

rking recording system, the standard calibration 

3 to 100 millivolts, with external shunt having 

100 millivolt drop across termini!-. 

Other ranges can he furnished if desired, or 
several ranges in one instrument with switch to 
chai readily from one to the other. 



CHART CHARACTERISTICS 

The charts resulting from the movement used 
in Bristol's Recording Shunt Ammeters have 
unitorrn scale over the entire range. Thus the 
record of minimum and peak load variations is 
equally efficient. 




Portable Model f u 4 Shunt 
Ammeter with door open 

showing movement. 



^r^i^^T 



Portable Model 614 Shunt 

Ammeter. 



CLOCK 

The clock movement is employed to revolve 
the chart and with the vibrating penarm, to 
periodically pi< the penarm against the chart 
With this system, when the clock is operated at 

24 hour ~p>.\\\ the penarm is brought in contact 
with the chart every 5 seconds. 



CASE DIMENSIONS 
Overall dimensions Recording Shunt Ammeter 

Model 637, Length 17 >* inches; Width 1 1 4 inches; 
Depth 4', inches. Model 639, Length 18 inch- 
Width i: : . ini ' Depth 5 . inches. 
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RECORDING SHUNT AMMETERS 





SHUNTS 

Extern. il shunts available in several types. 
The selection depends upon the service for which 
instrument is to he used. Some of the shunt- used 
.ire illustrated. 



Chart Characteristics 




8 I 7 : I 

SPECIMEN ROUND CHART SECTION HAVING UNIFORM SCALE GRADUATIONS ON ARC 

Characteristic Chart used with "Weston" D. C. Movement 

LIST of AMMETER CHARTS 
WITH UNIFORM SCALE GRADUATIONS ON ARC 

For -Weston" D. C. Movements— Direct Marking or Vibrator Type 
8-Inch Charts used with Models 014, 624, >. •-, 639 



Chart 

Nl'mmi r 

1519 

*5 

153 

1542 

1.. 

151a 

1517 

151 



Range 
Am 

0-5 

0-50 

0-80 

0-100 

0-150 

0-200 

0-300 



R: 

,4 Hr 
24 Hr. 
24 Hr. 

Hr. 
14 Hr. 

Hr. 

Hr. 
: 4 Hr. 



Chart 

Number 

1513 

i5s8 

ITOI 

IT36 

is 4 

1547 

i«2i 

1544 



Ran 
Aw 

0-400 

0-500 

00 

0-750 

O-IOOO 

0-1200 

0-1500 
0-2000 



K 

24 Hr. 
24 Hr. 

24 Hr 

: 4 Hr 
24 Hr 

Hr 
Hr. 
24 Hr. 



<FR 

1.-05 

1503 
1571 

mi 
1940 

IT . 



Range 

A" 

0-2500 

0-3000 

0-3500 

0-4000 

0-5000 

0-6000 

o-ioooo 

0-20000 



R: 

14 Hr. 
24 Hr. 
24 Hr. 
Hr. 
24 Hr. 
24 Hr. 
24 Hr 
24 Hr. 




Char.Kt eristic Chart having Zero Center 



Chart 

'© 
I5CC) 



Ran 
Aw 

T0-5 

>I0O 



R 

24 Hr. 
24 Hr. 
24 Hr 



IART 

Number 

1-22 

1<; 



Ran. 

A- 

1500-150 

100-0-200 
1000-0-1000 






24 Hr. 
-4Hr. 

Hr. 



Chart 

Nl vim R 

15-8 

154. 
151 



R 
Aw 

oo'iaoo 

lOCO-O-aOOO 
20OO-O'2000 



R 

4- Hr 
24 Hr. 

24 Hi. 
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RECORDING SHUNT AMMETERS 




SPECIMEN SECTION OF STRIP CHART HAVING UNIFORM SCALE GRADUATIONS 

Characteristic Chart used w,th D. C. Movements. 

LIST of SHUNT AMMETER STRIP CHARTS 
HAVING UNIFORM SCALE GRADUATIONS 

For "Weston" D. C. Movements— Direct Marking 
Used with Models 6*5, ftz6 




\RT 




SlJ 


Si 


Sr? 


S1T09 


Sn: 1 


28 


44 


:< 


d8 





Ran 


Cwx 1 


Cm ART 


A MP! K 




NUMBI H 


OIO 


3 


S]>2Z 


050 


3 


s 


OIOO 


1 


S154] 


OIOO 


J 


Siyij 


OIOO 




SlJ 


0150 




Slja 


0*150 


6 


S1506 


0200 


S 


Siyia 


0-200 




St 500 


0-250 


3 


Si 504 


O-JOO 


3 


Smjo 


O-JOO 




S1514 



Rani 


Cloi 1 


Chart 


Ampi r 


Spi 1 1> 


Nl_ Mill K 


0-400 


T 


Si?47 


0-400 


J 


Si 505 


0-500 


I 


S1513 


0-500 


5 


yo7 


0-600 


1 


S i SOI 


0*600 


3 


S1546 


0-7* 


1 


Si 5 


0-800 


! 




0-1000 


1 


S1S4 


o-iooo 


\ 


Siyaj 


0-1500 


1 


S, 5 


01500 


J 


Sisi<5 



Rami 


Clock 


Ampi res 


Spm d 


oaooo 


1 


0*2000 


3 


0*2500 


3 


0*3000 


3 


0*4000 


1 


0-4000 


J 


05000 


1 


0-5000 


3 


00 


1 


0-6000 


3 


0-7000 


3 


0-8000 


3 




SPECIMEN STRIP CHART SECTION HAVING UNIFORM SCALE GRADUATIONS ON ARC 
Characteristic Chart having Zero Center used with 'Weston" D. C. Movement 

LIST OF SHUNT AMMETER STRIP CHARTS 
HAVING UNIFORM SCALE GRADUATIONS ON ARC 

Used with Models 625, 626 



HART 

Ni UBI R 


Ran- 

Amh hi 


Cl<H - 

Sim 1 i» 


HAKI 

Numb 


Ran- 

Ampi hi v 


Clock 

Si' !■ 


1 HART 
NUMBJ H 


Ram 1 

Ampi w i 


Clock 

Sri 1 D 


IO3 


10*0*10 
100-0*100 


1 
3 


81*54 
S1533 


I0O-O-200 
lOO-O^JOO 


S 
3 


5ij35 


100*0-400 
2000600 


3 
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SIGNAL ATTACHMENT 



Sometimes it 1 desirable to have a warning of 

minimum or maximum conditions, or hoth. For 

>uch places .1 contactor equipment as -hewn in 
illustration c m be furnished with Brisfc il's K J- 

ing Ammeters to opt I d or sound alarm. 

For example, a Recording Ammeter when used 
to determine load on individual motors can I. 
equipped to sound alarm at critical point of overload. 
The necessary er for operating alum 

attachment can be supplied from dry ( ells oi 

lighting circuit. 

The signal atta hment is furnished in rect 
angular cases Models 635 and 640. Instruments of 
these models already m the field may also be 

equipped. 




ELECTRIC TIME ATTACHMENT 




The Penarm at right operates 
1^ Time Recorder 



In order to explain c banges in record 

made on ammeter chart, it is also necessary to 
know the time of operations of rel motoi nd 
other similar devices ^uch information is con- 
veniently supplied on tl chart by equipping 

the instrument with an auxiliary penarm, which 
1- connected to these devices and thus defines the 
record made. 

The auxiliary penarm is known as Elect- 
Time Penarm Attachment and may be furnished 

with Model 647 as illustrated ilso with Rect' 

i^ular Model 635. This penarm can be operated 
in parallel from circuit to which instrument 
is connected. 
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THE CLOCK USED WITH BRISTOL'S RECORDERS 
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' r Bristol' 1 Recording Ammeter 

trument there is a clock movement used to 
the chart, so that not only the amount 
current can be read on the chart, but the time 
icn it occurs is also shown. 



ary to furnish ,, clock having the speed to cor- 
«d with that of the chart, , Xlimpk 

M'hour clock for 24 hour revolution chart. like 
Wise -Jay clock for 7 Jay revolution chart 






SPRING MOTOR CLOCK 




1 Seth Th«»m..s Spring Motoi 
Clock as used 111 Bl 11I 
Ron 11. 1 ( I... r t Recording 
Ammeters, 



The clock regularly furnished with 
Bristol's Round Chart Recording Ammeti 
I the spring m .tor type, "Seth Thoi 
ially foi the work. 



CLOCK SPEEDS 

I' rding charts furnished with Bristol's 

furnished mark. I >fl in 
•r 24 hours, - I • 
'"' ' 1 r« |uir« 1. In using the ch 11 

,irr " for the various speeds, it is custom 



TWO-SPEED CLOCKS 

The portable instruments are generally used 
tor investigative work for engineering purposes or 
running down complaints. In using the instru- 
ments it sometimes develops that the one speed 
clock does not cover ill the requirements, and 
very often the portable instruments are furnished 
equipped with two speed clock capable of changing 
immediately from -day speed to 24 hour by the 
imple turning of arbor. In employing the portable 
instrument for these purposes, it is the usual 

P ra Ctio rt w.th record covering a long 

period of tune, for instance 7 days. However, 
ben upon examining record, if unusual dis< 
crepancies have occurred then it is well to have 
cord with magnified cycle, and the two speed 
clock easily accomplishes this by shifting to a high 
rate of speed, such as 24 hours, etc. Other speeds 
available are 24 hour 12 hour, 24 hour-6 hour, 
24 hour- 1 hour. etc. 




TIME 

CHANGING 

ARBOR 



WIKlOlNG 
ARBORS 



CHART 
SPINDLE 



"Two-Speed" Spring Motor Clock furnished when 

required m Round Chart Recording Ammeters. 
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ELECTRIC MOTOR OPERATED CLOCK 




Electric Motor < Operated Clock 
used with RoundChart Instru- 
ments Thi-> clock can be fur- 
nished for 2^-hour or 7-da \ 
revolutions 

In place of the spring motor clock. Bristol 
Ammeters can be furnished equipped with elec- 
trically ope 1 clock. This not only eliminates 
the necessity for winding, but when ral 

recorders .ire equipped with the electric clod 

it is possible to hive .ill chart- operating in unison. 
The electric clock furnished with Bristol Recoi 
is the "W n Telechron Motor Clock." It 
operates on alternating current where frequen. 
1- known to he constant or where power system 
has nchronous h ncy. It can be fun d to 
use for 60, 5o, 40 or 25 cycles. When electri 
clock is required, be sure to specify voltage and 
frequency. 




For use with Strip Chart 
Instru m en ts the motor 

operated clock shown here 
can he had for 3, 6 or 12-inch 
per hour speeds. 

Like the spring motor, the electric clock is 
tilable for different speeds such as 24 houi and 

7 day revolution- on round chart recorders, and 
for i, 3, 6 or 12-inchcs per hour speeds on Stl 
chart recorders. Other 5] m be furnished 

it de-ned. 



ACCURATE CHARTS NECESSARY 



I •■ ery Reo cdn uimeter and Shunt Am.netei 
is calibrated to he used with the particular c 
specified. This make- it necessary th it 1 ■■ J, irt 
must be identical without even the slightest 
in order to insure tccura ; For tl 
n, every attention is given to the finest 
' lis which make Bristol's charts absolutely 
i reliable under all conditions 
Even the paper on which Bristol's charts are 
printed is made specially for the puj The 



charts are printed in our own plant from extremi 
accurate engravings, and under uniform humid: 
conditions. 

Th. curacy of Bristol's Recording Instru 
ments cannot be guaranteed unless genuine Bristol's 
Charts are used. To identify them, every round 
chut is printed on paper having v mark 

reading "Bristol's ,nd the name of The Bn-t 
Company printed in the center; all stri 
have 'The Bristol Company" printed on th le. 
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LIST PRICES 

-4 For Use with Catalog J^o. zyox. Ammeter Section *- 

SERIES AMMETERS 

Vnn£l*kF?? ^i 5 clud S- Ins , trument ™* Standard finish Case, 100 Charts, i A Hour Clock 
Bottle of Bnstols Special Recording Instrument Ink w.th Filler or Dropper, Lock and Two Km Cbck 

Rec;r5er" P,ng ^ ^ *** ° f ^ and M °™^ ***"" or ^* for ^nent^^oSl^ 

8-INCH ROUND CHART MODELS WITH INCREASING SCALE GRADUATIONS 

(Listed on Pages ia and 13) 

meat aoto 60 1 (Self-contained Rancb in Amperes) 

Model otoj 0^0 cxic^ ,oo *Z™ 4 °^ t ° 8ooto I10ct0 l6ooto aoooto a *°°to 
_ ?oc ^^ o* 800 Q"co c-i6co (yaooo c<^oo 0-3500 

610 $7J-oo 
61 a 88.00 $98.00 $99.00 $127.00 

Ml IO4.OO 

So ££ 93 °° ^ 1110 ° $,M °° $li9 °° $l > 6 ~ **.oo ^4900 $,63.00 $ I9I .oo 

65? 84.00 

6-INCH ROUND CHART MODELS WITH INCREASING SCALE GRADUATIONS 

(Listed on Page 13) 

616 65.00 75.00 76.00 104.00 104.00 

640 57.00 

647 51.00 

655 7J00 

8-INCH ROUND CHART MODELS WITH UNIFORM SCALE GRADUATIONS 

(Listed on Page 13) 

611 94.00 104.00 105.00 
6m 110.00 

6j5 89.00 99.00 100.00 

640 85.00 

655 90.00 

6-INCH ROUND CHART MODELS WITH UNIFORM SCALE GRADUATIONS 

(Listed on Page 14) 

616 72.00 82.00 83.00 

640 63.00 

647 5700 

655 790O 

&-INCH ROUND CHART MODELS WITH LAW OF SQUARES GRADUATIONS 

(Listed on Page 14) 

o* 10 Am pa. 

61a 94.00 94.00 

6aa 1 16.00 

6J5 89.00 89.00 

640 85.00 

655 9000 

CLOCKS 

7l£yAnyModel Extra List $4.00 

11 Hour Any Model No Extra Charge 

I wo bpeed Clock for test work in portables or semi-portable*. 24-6 Hr.. 14-1 Hr., -x+% Hr., 1 vi Hr.. 6-1 Hx. Extra List 15.00 

For other single or two speed clock* to take care of special requirements Quoted on Request 

SEMI-PORTABLE 

Model 640 or 655 with handle Extra List a.50 

ADJUSTABLE LUGS 

For correcting pole alignment so instrument hangs plumb u * t00 

METAL DISC OR CIRCLE 

For Model 640 in place of glass in door No Extra Charge 











WARREN TELECHRON CLOCKS 

For Round Cbart Recorders, 7 day or 24 hour Vibrator Type, Extra List 
Direct Marking or Bristol Movement 24 hour. Extra List 

Other Speeds quoted on request. 

For Strip Recorders, Standard Speeds without rewind. Extra List 

Other Speeds or Including rewind, quoted on request. 



SJ500 

2*00 

10.00 



CI 






ROUND CHARTS 



Smoked (Carbon Coated I, for use with Bristol's Recording Ammeters and Shunt Ammeters, size &Inch Diam., per 100 
Ink Recording, for use with Bristol's Recording Ammeters tdzt &1 nch and 6-Inch Diameter, per 100 



STRIP CHARTS 



For use with Bristol's Recording Ammeters, Direct Marking, per Roll 90-Feet Lonp 
Manifold Recording, for use with Shunt Ammeters, per Roll 9Q-Feet Long . 



CHARTS ENGRAVED TO ORDER, quoted on request 



BRISTOL'S SPECIAL RECORDING INSTRUMENT INK 

Four-ounce Bottle 
Pint Bottle 

Quart Bottle 

Combination Rubber Stopper and Glass Filler 



RECORD RIBBON FOR STRIP CHART 

^^fums^d 111 ^ ^ ^ ^ Th RcCOrdlng Shunt Ammctef . « not otherwise specified purple color will be 

FIXATIVE FOR CARBON COATED CHARTS 

Fixative Solution, per quart can 

CHART HOLDER FOR WALL OR SHELF USE 

Universal Style . mmm 

ALL THE ABOVE PRICES ARE F. O. B., WATERBURY, CONNECTICUT 



$1-75 
.80 



1. 10 

1.50 



.65 
x.90 

3 3° 
.10 



.45 



.80 



1.5c 






. 












1. 



6. 



8. 



9- 



10. 



-0* 



INSTRUCTIONS FOR ORDERING 

When ordering Bristol's Recording Ammeters and Shunt 
Ammeters, as far as possible give data detailed below: 

(a) Round or Strip, 

to CK^ZT' ^ a T um » nd Av " age operating current values. 

<d\ ^Zn^nJ***^ f Cfer * Ust of chart8 8»ven in catalog. 

( * arTnot fu^S^tht^ slze?^ ^ *"*- "*> » *»*»»■ Sh ™ A ™«™ ^ Mill,Ammcter. 

8 Wn^^J'^^?^ « =» Actuating. 

WN aC SSSZiL, A ' C ' ° r D " C If f0f A " C - 8UtC ***«"*• GW Ammeters and MillvAmmetcrs are always 
KIND OF MOVEMENT. 

fb) SSK^S" Movcment8 - increasing, uniform or la W-squares types, 
c) cS^LZ? 1 * ? ^ £8 ShUnt AmmCtCT8 ° r MM-AmmSer.. 

^^ ^sbed as desired. M Hour, or „, Hour. 

(a) Transformer if required, state ratio wanted. 

E«n ranges for rT'a rT^ll f*? rangc * in M,11,volt * de ^< 
SHIPPINT VA^in In .^ Clun &ntt Movcn * nt » for the ranges desired. 
SHIPPING AND BILLING INSTRUCTIONS. 
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CHART REPLACEMENTS 




With every new round chart instrument 
ipply of one hundred charts is included. AJJi 
tjonal replacements may be obtained at any time 
When ordering specify chart number and kind 
of instrument 

1 nvenience, Bristol's Round Charts I 

ink recording, are picked m boxes containing one 
hundred each. This ilitates delivery, providi 
xpensive means of filing, md insures Jo in, 

unmutilated charts. 

Smoked carbon coated) charts ..re p d in 

using special separatoi discs .md rings - 

prevent the sensitized surface from being rubbed off. 

New -top chart instruments re furnished 

lth , on * n»n« ot chart roll. Additional 

supplies can be furnished as wanted. 




,r *r f ■■ til. ■ 




ADDITIONAL SUPPLIES 

|!i addition to charts, the other supplies 
! arc ink for direct marking instrumei 
olutmn for smoked charts; and ink 
ribbons tor manifold recording method 
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SPECIAL INK 

Each , round chart recording instrument is 
furnished with ., one-ounce bottle of Bristol's 

raai K. ling Instrument Ink. This ,nk is 

illy prepared tn r the purpose. It is 5 l w dry- 
ing and. one filling of the standard "V" pen 

«■»«•» Perfect .cord for twenty-four hours or 
more The standard color for round charts is red. 
for strip charts black, hutothor.cn be supplied 

when desired. 
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FIXATIVE SOLUTION 

After tl moked (carbon coated) chart has 
been rem : from the instrument it is dipped 
into a fixative solution thus making the record 
permanent. 

With each new recording instrument using 
smoked charts a one-quart can of Fixative is 
included. Further supply may be had at any time. 



INK RIBBONS 

Foi use on strip chart recording instruments, 
not using duvet marking m. mk ribbons are 

furnished. They ire similar to those used on 
typewriters and the standard color is purple. 
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8-INCH 

ROUND CHART 

with RECORD 



We are using these recorders for determining 
the regulation and general voltage onditionj on 
Ourdifltril on system. We 1 , . . ,,t t hc-se in- 



struments in constant use." QuotedYrom letter <>t 
a big Western Electric Power Company. The chai ' 
reproduced here was also taken from their fiK 
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The Bristol's Recording Voltmeters can be 

rushed to record on round charts or straight 

bon roll or strip chart. 

Round chart recording voltmeters are available 

in two sizes, tor use with 8-inch or 6 mch charts 



Reproductions in exact size together with actual 
records are shown here on pages 2 and 5. 

To compare the round chart with strip chart, 

refer also to page 12, on which is shown section 

of strip chart with record. 














6-INCH ROUND CHART with RECORD 

The chart with record shown here was made with Bristol's Recording 
Voltmeter Model 547. In explaining the use of these instruments the user 
writes as follows: 'The recorders have been installed at various points 
on our single phase 60 cycle alternating current distribution system 
for the purpose of checking regulation of voltage, etc., on these lines." 
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BRISTOL'S RECORDING VOLTMETERS 

From the standpoint of both the electric service company and the user of 
electric current, a steady voltage is d< le. Fluctuating voltages result in 

1 efficiency and effect the d the capacity of motors, the hnghtn, 

of the electric light, and the life of the electrical equipment in general. Bristol's 
Recording Voltmeters described here .ire used to furnish a continuous record of 
fluctuations together with the time .it which they occur; and having such informa- 
tion it l- possible to correct and smooth out irregularities. 

FOR COMMERCIAL APPLICATIONS 

These instrument- are signed primarily for general commercial use. Howev* 
the) n be supplied with specially adjusted movements which also makes them 
adaptable for laboratory pur 

WHERE USED 

The following are ■■/. i mples I the outstanding applications 

where recording voltmeter- . ed to adv -e: Transformers on High Voltage 

Alternating Current System — Recording Primary Voll - with suitable Trai 

form.- t Power House — Recording Secondary Voltage at Consumers' Prer 

Voltage Output from Emergency Storage Batteries — Incoming Voltages at 
Manut icturing Plants. 

ROUND oi ^TRIP CHART MODELS 

Voltmeter instruments . i be furnished to re i either on round or strip 
ch ■• With the round chut the record ipplied for a complete cycle of tin. 

14'hours, etc., and thus the entire record i&ily visible at a glance. In constrast, 
a continuous record over a period of several weeks is provided by the strip chart 
model. I ch type r instrument has particular advant for certain requirement 
m^I should b ted with the idea o{ the instrument best adapted for the 

work in hand. 
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RECORDING VOLTMETER MODEL ,n 




Equipped \^ 1 1 1-i 
Binding Posts for 
Front Connect ion. 



This Recording Voltmeter is intended for 
manent mounting on wall or switchboard. 
Binding posts on the bottom of case .ire famish 
for front connection, hut terminals on the hack 
when desired to make connection through switch' 
board panel. 




Side View of Model 
511 showing Terminals 
for Back Connection. 



The instrument is furnished in one size using 

8-inch round charts hiving increasing or uniform 

scale graduations, and having time divisions to 

• with clock for making one complete revolution 

in 24 hours or 7-days. 

The case is aluminum, plain in design and 
finished in black enamel. 





RECORDING VOLTMETER MODEL 535 



rf-r 




The rectangular case provides ample room for 
the "Law of Squares" movement; hut can also be 
furnished with any of the other movements when 
desired. It is made in one sue only, for 8 inch charts. 

The a>c is bronze finished in black enamel 
with nickel raised parts. It may be had for front 
connection or equipped with terminals for mount- 
ing through switchboard panel. 
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RECORDING VOLTMETER MODEL 547 



Equipped with 
Binding !*• *1 s for 
Front C Tine* non 
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Side View of Model 
54- show ing Termin 
t«>r Back. Connection 
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This is a 11 sized recording voltmeter u 1 
only. However, the same high 
quality of electrical movement is used as in the 
other Bristol's Voltrn. I Where relative val 

of volt- ire more important than wide 0] 

-. this instrument is in 

factory equipment. 



V 



Like other round chart voltmeters, this model 
n be furnished with clock to make one complete 
revolution ot chart in 24 hours or 7 

The all metal ase ot aluminum is finis in 

mel. It is made moisture proof and dust 
proof by suitable gasket thus giving complete 
protection to the working parts. 



RECORDING VOLTMETER MODEL 512 







Particularly for electric service companie 
portable recording voltmeter like that shown here 
tul. It can be easily ( about to 

itain voltage records wherever required, on the 
line, the customer's premises, etc. The case of 
rectangular shape make- it possible to furnish this 
instrument with any one of the three types of 
Bristol's Voltmeter Coils for K inch charts. 

This portable model can also be furnished in 
smaller sue to use 6-inch charts having ina 
or uniform graduations but not law of 

Except for ranges above 750 A. C. this instru- 
ment is self contained. The necessary resistance 
inted in the portable case al the righ 
ide. 
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RECORDING VOLTMETER MOISTURE-PROOF MODEL 555 



T1 ^ows w prool e which is recom 
ei ledfor use with Bristol's Recording Voltmeters 

th e to be mounted out rs A 

like tl complete protection from itm< 

pi mditions. 

Th( cular instrument shown here is that 

:th the 6 inch chart, but similar water pi 
rich chart can be furnished as required. 

The illustration below tt right sh i the r< 
nee I \ mounted in waterproof 
ou- n. 
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RESISTANCE BOX 
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The ni v resistance is always furnished 

part * the standard equipment with Bristol's 

Recor i Voltmeters. The illustration here shows 
' of i ice goner illy used with instru 

mef nntnent mounting. 



T isist ince with portihle type of instrument 
mounteJ inside the e.ise. as shown in the 
illustration on i 
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RANGE 

The Round Chart Models of Recording Volt- 
meter? shown here can be furnished for A. C. or 
D. C. They are calibrated for all ranges of D. C. 
as required by commercial practice: hut for higher 
ranges of A. C. they are wound for use with 
potential transformers and can be used with any 
ndard instrument transformer of the proper 
ratio. While it is stated instruments can be 
supplied for either A. C. or D. C, they are not 
regularly interchangeable, but can be made so by 
supplying extra binding post. 

OPERATION 

The electrical elements used in Bristol's RounJ 
Chart Recording Voltmeters are two general kinds. 
The Moving Iron and Attractive Coil Types. 

The Moving Iron type of element is turther 
divided into two cl . the Attractive Di '.nd 
Soft Iron Pluni'ci 

CHART CHARACTERISTICS 
and MOVEMENTS 

When Recording Voltmeter is desired with 
chart having full range scale, but where the 
working range falls in the higher part of scale and 
close readings are required only for working range, 
then the movement using attractive coil is fur- 
nished. This i- because the chart for "Attractive 
Coil" movement has inci ng scale graduations. 



ATTRACTIVE 
COIL MOVEMENT 



Here is illustral 

the attractive coil 

movement, whuli 
produces chart hav- 
•-4 increasing scale 
graduations. 





Specimen chart section having 
increasing scale graduations. 



ATTRACTIVE DISC MOVEMENT 

Where it is necess to have close readings 
of volt.iges over the entire chart range, but the 
range is not necessarily a broad one; for such 
requirements the " Attractive Disc" movement 
is used. The chart scale for attractive disc has 
uniform graduations and furnished in partial or 
contracted scale ranges. 



This is the move 
ment used in 
Bristol's Recording 
Voltmeters with 
charts having uni- 
form graduation- 





Section of chart with uniform 
scale graduations and partial range. 
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SOFT IRON PLUNGER 
TYPE of MOVEMENT 

It' instrument is wanted with full scale r.inge 
and fairly open readings over entire range, then 

rt Iron Plunger" type of movement is recom- 
mended. This class of movement produce- what 
IS known as Law of Squares chart and has an even 
finer degree of accuracy than the other two types. 



Movement known as 
Soft Iron Plunger "' type 
which produces the "Law 
of Squares" chart. 





Chart Section having graduations 
according to law of Squares.' 



DAMPING DEVICE 
It is not usually necessary to equip recording 

■Itmeters with damping device. But, for install.. 
tions where severe conditions of rapidly fluctuating 
are common, an oil damping is furnished. 
This consists of a vane moving in a container of 
and the decree of damping regulated by grade 
of oil used. The oil damping device is illustrated 
in connection with Soft Iron Plunger Type of 
movement shown above. 

TRANSFORMER 

All instruments for high ranges of A. C. 

ould use transformer of proper ratio. When thu> 
equipped the movement is connected to secondary 
side and wound for whatever value transformer 

turnished for. 



CONNECTING VOLTMETER 
in the LINE 

It is an t\isy matter to install and connect up 
Bristol's Recording Voltmeters. With the complete 
instructions furnished with each instrument, this 
can be done by anyone having rudimentary 
electrical knowledge, or the "handy man" usually 
found in every organization. The diagrams below 
show the general methods which apply in con- 
necting voltmeters into the line. 





— 



Method of connecting Voltmeter for D. C. 
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Method of connecting Voltmeter for A. C 
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HIGH-SPEED CONTACT^MAKING RECORDING VOLTMETER 

USED FOR WIDE OPEN RECORDS OF VOLTAGE DISTURBANCES 




The purpose of this Voltmeter is to a de 

1 record of !tne voltage on a fast n trt. 

It is so designed that the instrument onlv 

rates during line disturban that cause the 

voltage to drop below normal (or predetermined 

point). At other times the instrument is not 

recording although it is connected to the system. 

This instrument does not show .it what time 
the low volt. tarts. Such information is supplied 
hy the other Recording Voltmeter- havii lily 
or weekly charts. The Contact-Making Voltmeter 
only records the exact disturbance- during the 
period tfter low voltage or what Oi itions 
occurred during this period Of course, the regular 
Recording Voltmeter will I w this, hut if the 
disturbance only Lists a very short time, the time 
mterv.il on a daily or weekly chart is so mall thai 
it is very difficult to read, thus the u t the 
ntact \' ig Voltmeter is apparent. 



The instrument con ofa Model 537 Bristol's 
Recording Voltmeter movement, with a contact 
making device, a 15 minute clock with relay, tl 
armature of which controls clock, and a time 
period contact on the dial. A smoked type of chart 
is recommended for use with this trument, 
ink in a i rding pen may di luring periods of 
inoperation and the value of the record would 

be lost. 

The instrument is entirely self contained, tv 
wires onlv are needed to connect line, no sep 

lurce of supply or contacting device is necessai 
It is simple in construction, vet flexible enough 
to meet every requirement. 

The Voltmeter element ted to a Law 

of Squares chart which gives a better record for 
that part ol scale mostly used, and operates 1 
minimum power with maximum movement 
h. A mercury contact is use J that can ! 
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Recording Voltmeters 









it any point on the scale w here it is desired to 

: the n I, and offers no resistance to the 

movement so that the readings are equally accurate 

! 't< on the chart The movement resist ince 

fixed. The pointer may be adjusted when 

checking. 

A Bristol 15 minute clock is used in connection 
with relay for starting and stopping, which is 
entirely self contained. The relay armature when 
closed stops the clock by holding balance wheel 
in such a position that when it is released it is 
solutely ive in starting. To control the 

time penoj of contact, 1 spring contact is used 
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which rests on the chart, making contact with the 
dial through holes in the chart. The distance 
between these hole? determines the time or 
ition of the chart, and may he varied a- 
desired by the user. 

To supply p» aver for the contact making device, 
a small transformer is used so that same operates 
on a low voltage. This eliminates any possibility 

of .^parking at contacts and simplifies the contact 
device. The primary of this transformer is connected 
in parallel with the Voltmeter movement so that 
no added connections are necessary in putting 
the Voltmeter in operation. 



THREE-PHASE RECORDING VOLTMETER 
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This equipment includes three Bristol's Record' 
my Voltn. Movements mounted side by side, 
which offers a most convenient arrangement for 
obt lining continuous and simultaneous records of 
throe phase circuit. A single instrument, or even 
■ ) wouIJ not give true comparison, as readings 
would ne< ;ilv I to he taken on different 

days and with probable varying load condition- 
Illustration shows three external binding posts 
for each movement. Similar equipment can be 
furnished with individual set for each instrument, 
but mounted on inside of case and having insi 

irhj connections made to one set of external 

binding posts. So arranged it is a very matter 

t up the equipment out in the field — 



simply run leads from the external binding posts 
to the line. 

When desired, instruments c.\n be furnished 
to use with more than one frequency, for example, 
25 and 60 cycles. Also instrument an be calibrated 
second range, which may he for A. C. or 
D. C. as desired. In either ca^c, the third binding 
post is utilized. 

Still another use for this combination is to 
furnish record of voltage for three <ingle-phase 

circuits 

The ise in which the voltmeter movements 

are mounted is made of wood and stained walnut. 
The complete outfit is very li^ht in weight and 
inied by one person. 
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Above i 11 section taken from complete 

Strip Voltmeter Chart, winch is oo-feet long. 

The instrument is installed on the feeder p.mel 
supplying large industrial plant. 



With .i chart record like this, there is no 
opportunity for dispute between company fur 
nishing power and the user. 
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STRIP CHART RECORDING VOLTMETERS 




Model 525 for Permanent Mount 1 



"K 



This instrument operates on the same general 
principle as the voltmeters described in the first 
p if catalog, hut instead of using round chart, 
the records are made on .1 straight ribhon roll or 
strip chart. 

LONG CONTINUOUS RECORD 

Unbroken records of voltages over a period 
of time including 45, 30 or 15-days is furnished 
the strip chart recording voltmeter. 

CLOSE ACCURACY m READING 

The open scale is .1 characteristic of the strip 
chart, and recommends the instrument for u 
here close accuracy in reading details is desired. 

CHARTS 

The full width of the chart is finches with 
tual scale of 5) 4 inches. Thi >re furnished in 
ro feet long 

As will be noted in the specimen chart on 
page 12, the scale markings are in orange color, 
with figures for time arcs and main scale divisions in 



black. This background and the black record pro- 
vides a very distinctive combination so that the 
record line and its values are easily read. 

The chart is furnished on a stock roll and 
inserted in the instrument in this form. From the 
stock roll it passes over the chart roll, which is 
operated by the clock and controls the speed of 
the chart. Lastly the chart goes to the rewind 
roll, the function of which is to reroll the chart as 
hist as the record is run off. This rewind roll is 
operated by a separate spring mechanism. 

Using this method, about 8 inches of the chart 
(or equivalent of 8-hours record at the speed of 
1 -inch per hour) is visible on the instrument at 
any one time. When preferred, instead of using 
the rewind roll the chart may be fed through a 
slot in the bottom of case so that a greater amount of 
record is always visible. This last, however, does 
not apply to the portable model. 

In case it is desired to cut off a portion of chart 
with record soon after it is run, a stripper roll 
can be supplied which serves to keep the remaining 
chart taut. This makes it possible to chop off the 
chart periodic. illy to include record within about 
1 hour previous. 

DIRECT MARKING 
INK RECORDING SYSTEM 

The pen.irm is mounted above the chart and 
consist- partly of a fane hollow tube with extension 
projecting downward to the ink reservoir, the 
other end just resting on the chart. In operation 
the ink siphons to the recording tip where capillary 
traction causes the record to be made. 

It is essential that all possible friction be 
eliminated in recording, and for this purpose the 
recording arm is equippeJ with a threaded end 
on which is mounted a balance screw. This pro- 
vides an adjustment so close that the pointer may 
barely touch the surface of the chart 

One filling of the ink reservoir is generally 
sufficient to last for one winding of the clock. 
Thi< applies except in very unu-iul operating 
conditions. When the chart is operated at the 
speed- of 1 inch, vinches or 6-inches per hour, 
the clock requires winding once every 7-days. 
When operated at raster speeds it is necessary to 
wind the clock more often. The st.mJard recording 
ink furnished with Bristol's Strip Chart Instru- 
ments is black. 
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STRIP CHART RECORDING VOLTMETERS 



PERMANENT INDICATING SCALE 

In addition to the charts on record: ystem, 
ch instrument is equipped with permanent scale 
and pointer. The pointer is part of the recordn 
penarm and indicates continuously the voltage 
it 1- recorded. Such - pointer serves s convenient 
otter and i L1 : to read the voltage 

being recorded, even it some distance from t 1 
instrument. 



RANGE 

The strip chart voltmeter is furnished as 
required to take care of all commercial rang 
including th A. C and D. C. 

ELECTRICAL MOVEMENT 
and CHART SCALE 

Two types of electrical movement- h Keen 
Iected as best suited to tak< I the vane* 

of work ^ *d for the strip chart voltmeter 
These include dynamometer and We -ton. The 
application of instrument determines the -election. 

For alternating current the dynamometer dm - 
ment has proven the one best adapted. In fact, 

au accuracy of i'/ ( or better, of total scale 
range is usual with this movement. 

The charts with dynamometer movement are 
increasing according to law of squares, and are 
Iected for use so that the i range 1 lis 

within the more open scale portions. This provid 
a clear, open v to-read record. For example. 
chart with range of 0-150 volts, the more op 
scale occurs at about no and 125 which is a very 
common operating range. 

The dynamometer m icnt is confined 

exclusively for use with alternating current, but 
may also be used on direct current when the law 
of squares chart is desired. When used for D. C. 
the dynamon moven will average an accu* 

I 1 to 2 1 ' j total scale range. 

The electrical mo- rally recomi: led 

for direct current is the "Weston," which opeiat 



on the D'A val principle, hut revised to m; 

it .-unable tor commercial purposes. Among the 

changes 1- the elimination of delicate suspensioi 
and the substitution of double pivots. For din 
current this movement will give an accur of 
, or better, over full scale range. 

The chart scale with "Weston" movement 
uniform over the entire range and thus lends itself 
for both full and partial scale range 





Voltmeter Model 52s 
showing Interior Construction 
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STRIP CHART RECORDING VOLTMETERS 




VOLTS 



Section of chart having increasing scale according to 
Law of Squares, as used with Dynamometer Movement. 






voi,t 



Partial scale range chart for Dynamometer Movement. 





Chart for D'Arsonva! Movement showing the charac 
teristic uniform scale over complete range. 



CLOCK 
A heavy duty clock especially designed for the 
work is furnished in the strip chart instrument. 
Its function is to drive the chart roll, and in doim: 



this, it also serves to control the chart speed. 
Because time arcs are marked off on the ch.irt, it 
thus i hie to know .it what time any voltage 

condition- tike place. 
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STRIP CHART RECORDING VOLTMETERS 



The standard clock speeds are I, 3, and 6-inches 
per hour. A change from one to another speed can 
be made by a simple substitution of gears. Each 
set of gears are mounted on a plate, and it is only 
necessary to remove two screws to make the change. 
Three sets of -cars are standard equipment with 
each instrument. Furthermore, by the simple 
shifting of a lever, faster speeds of 1, 3, and 6-inches 
per minute may be had, depending upon the 
gears in position. 

When desired, a motor operated clock can be 
furnished in place of the spring wound type. For 
more complete description of this, see page 20. 

INSTRUMENT CASES 
ADAPTED to WORK in HAND 

The type of case housing the movement has an 
important part in adapting the instrument to the 
particular work required. Bristol's Recording 
Strip Chart Voltmeters are furnished in c 
suitable for mounting on switchboard or wall, also 
in portable model tor carrying about. 

These cases ire made of all metal "iron or 
aluminum) and glass, sufficiently rigid to amply 
support the movement and prevent any possibilit 
of getting out of alignment. They are dust proof 
in construction, and not only completely protect 
the movement, but are sufficiently rugged to stand 
up for a period of many years even though exposed 
to fairly severe conditions. A properly constructed 
case materially keeps down the cost of maintenance. 

The finish of the case is hi^h grade black enamel. 

SWITCHBOARD MODEL 

The instrument illustrated on pages 13 and 14 
is Model 52^ designed for installing on switch- 
board, and having the supports and electrical 
connections at the hack so that when mounted 
the connections do not show 

WALL TYPE 

Differing from the illustration, the wall type 

trip chart recording voltmeter is equipped with 

three lugs for supporting the instrument, and 

the electrical connections are made by suitable 









binding posts at the side. Such instruments may 
be mounted at any convenient place on wall, post, 
etc., for easy observation. Some of the uses are 
for permanent installation at main generating or 
automatic substations. Also on premises of large 
users to check incoming line voltages on power 
or lighting circuits. 

PORTABLE MODEL 

The movement in the portable voltmeter is 
same as that used in models for permanent instal- 
lation. The all metal case, which is aluminum, 
supplies the necessary rigidity required for instru- 
ment of precision. At the same time, it is light in 
weight, a desirable feature for portable purposes. 
The finish is black enamel. A leather handle is 
provided for convenience in carrying. 

The base is provided with adjustable leveling 
screw-. However, the instrument is so designed 
that it is not essential to use extreme care in 
adjusting to level. 

This instrument is a complete unit in itself, 
including necessary external resistance, which is 
attached permanently to the outside Kick of case, 
except for unusually high voltage. This is an 
specially important item for portable instrument, 
as it eliminates the necessity of making a special 
record of the resistance box in the laboratory, and 
checking these each time the instrument is to 
be used. 

A portable recording voltmeter like this is 
particularly serviceable for locating extreme voltage 
drop or fluctuating voltages when analyzing load 
conditions for establishing rates, and .mv other 
services of a similar nature. 




Portable 
Model 526 
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Kli oRDIN*. MILLI Vi »l TMETER CHART 
sized reproduction ol chan with record, made by Bristol's Recording Milli- Voltmeter, Portable 
Model 514 Thia Is only one oi man) charts taken from the files oi a complete electrolysis survi 
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RECORDING MILLIA'OLTMETERS 



For recording low voh less than one 

volt, the recording milli voltmeter described here 
is specially d i \ Such an instrument is p 
ticularly desirable for use in making electrolys 
tests and recording resistance drop. 

ELECTRICAL MOVEMENT 
A direct current electrical movement is used 
in Bn- Recording Milli-Voltmeter, which is 
of the improved D'Arsonval type, "W n" 

model. 

RANGE 
This millivolt instrument may be fur- 

nished calibrated for ranj minus h 

to plus five milli volt I • include higher 

nil j^ 

A : : eight differem may be h 

th one instrument. In providing the 
tional range ne chart only is u md al! ranges 
oxc, T t the initial one ad by using multipliei 



These ral rai accomplished 

supplying suitable resistances. To change from 
one range to another it is only necessary to oper 
rotary switch which is installed in the up; 

»ht-hand corner of tl nstrument. This switch 
is shown in the illustration trument. 

The above applies to .ill ranges below 25c ■ 
On higher ranges an external r 
the purpose of safety 

FRICTIONLESS SMOKED CHART 
RECORDING SYSTEM 

The carbon coated chart is employed in 

recording. With this is used mechanically 

vil J pen inn which comes in contact peno 
cally with the sensitized chart surface, and each 
time leavej white dot The result i 
of dot- which is practically a continuous line. 
On removing, the chart is dipped into a fixative 
solution which makes the record permanei 
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MODEL 514 
For Portable Use 

This method of recording elimii 1 a my possi 
"ion between pen And chart. It 1- in esseilti 

ture— any other system using considerable 
:ctric power would necessarily interfere with 
the accuracy. 

CLOCK 

The clock movement is employed to revolve 
the chart and to periodically press the penarm 
linst the t. 

The clock use J is equipped to provide two 
-to change from one to the other, it 
ly nece* I 'urn an arbor with the clock I 
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MODEL 537 
For Permanent Mounting 

The standard speeds .ire 24-hour and i-hour, 

24 hour and 6 hour. Others can he furnished if 
i. The faster -peed of clock, ol >urse, 
more -pen record on the chart, which is 
ten .1 desirable feature when running special tests 

When the clock 1- operated at the 24 hour speed 
the pen inn 1- brought in contact with the chart 
every five seconds. On changing to the faster 
speeds, an extra mechanical vibrator is automatically 

Ight into use which speeds up the vibration 
ol the penarm against the chart in proportion to 
the -peed with which the chart is revolved. 
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MODEL 52* 
Portable Strip Chart Mi Hi- Voltmeter 
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THE CLOCK USED WITH BRISTOLS RECORDERS 



While the penarm is recording on the ch.irt, 
a clock movement is used to revolve the chart 
that not only the voltages can he read but the 
time it which they occur 1- also shown. 

SPRING WOUND CLOCK 

The clock regularly furnished with Bristol's 
Recorders is of the spring wound type, specially 
designed for the work. It is rarely that these clocks 

to operate except for very unusual caus 
In such instances thev can be easily removed from 
the case and returned for replacement or repair, 

MOTOR OPERATED CLOCKS 

In place of the spring wound clock Bristol's 
Voltmeters can be furnished equipped with 
electrically operated clock. This not only eliminates 
the necessity for winding, but when sevt 
recorders are used equipped with the electric 
clocks, it is possible to have all charts o] ing 
in unison. 











The electric clock furnished with Bristol's 
Recorders is the Warren Motor Clock. It operat 
on alternating current where frequency is known 
to be constant or where power system has syn 
chronous frequency. It can be furnished to u 
fl c 60, 50, 40 or is cycles. 




For use with Strip Chart Instruments the 
motor operated clock shown here can be had 
for 3 6 (5i- 12-inch per hour speeds. 
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Motor Operated Clock used with Round 
Chart Instruments. This clock can be furnished 
for 24-hour or 7-daj revolutions. 



When electric clock is required. ity voltage 
and frequency. 
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ACCURATE CHARTS 
I NECESSARY 

Every Recording Voltmeter and Milh- 

Voltmeter is calibrated to be used with the 

ticular chart specified. This make- it no ry 

that every chart must be identical without even 

the slightest variation, in order to insure accuracy. 

For this reason, every attention is given to the 
finest details which make Bristol'- chart- abs 
lutely accurate and reliable under all condition-. 
Even the paper on which Bristol's, chart* re 
printed is made illy for the purpose. The 

charts are printed in our own plant from extremely 

ings, ind under uniform humidity 

condition 

The accuracy of Bristol's Recording Instru 
men: mot he guaranteed unless genuine Brisfc >1 
Char re used. To identify them, every round 
chart i- printed on paper having water mark 
g "Bristol's" and the name vt The Bn-tol 
Company printed in the center, all strip charts 
tve "The Bristol Company" printed on the side 



CHART REPLACEMENTS 

With every new round chart instrument a 
ipply ^\ one hundred chart- is included. Addi- 
tional replacement- may be obtained at any time. 
When ordering specify chart nu tnd kind 

instrument. 

For avenience. Bri R and Chart- I 

ink recording re packed in boa ontaining one 
hundred .. This facilitates delivery, provid 

■ ■■■ • jive mean- of fill and insures clem, 
unmutilated eh at-. 

Smoked rbon coated) chart- are packed m 

boxes using special separator discs and rings to 

prevent the itized sud el torn heing rubbed oil 

New -trip chart instruments are furnished 

with one nine! Ot rt roll. Additional 

pplies cm he furnished as wanted. 




Round Charts are 
packed ioo to the box 

Order by the hundi 
or multiple thereof. BIS 
broken lots are not 

sold. 



2 



ADDITIONAL SUPPLIES 

In addition to eharts. the other supplie- 
required are: ink tor direct marking instruments; 
fixative solution tor smoked charts; and ink 
ribbons for manifold recording method. 




SPECIAL INK 

Each round chart ink recording instrument is 
furnished with a one-ounce bottle of Bristol's 
Special Recording Instrument Ink. This ink is 
specially prepared for the purpose. It is slow dry- 
ing and. one tilling of the standard -V" pen 
insures I perfect record for twentv four hours or 
more. The standard color for round charts is red. 
for strip charts black, but others can be supplied 
when de-ired. 




FIXATIVE SOLUTION 

After the smoked (carbon coated) chart ha- 
been removed from the instrument it is dipped 
into a fixative solution thus nuking the record 
permanent. 

With each new recording instrument using 
smoked chart- a one quart cm of Fixative is 
included. Further supply may he had at any time. 

INK RIBBONS 

For use on strip chart recording instrument-, 
not using direct marking system, ink ribbons are 
furnished. They are similar to those used on 
typewriters and the standard color is purple. 
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INSTRUCTIONS FOR ORDERING 



Prices 

BPpk ; 

OBcessuy t 










When ordering Bristol's Recording Voltmeters and Milh-Voltmete 

possible give data detailed below 

! MODEL. For Permanent Mounting or Portable Use. 
2. FINISH. (If other than Standard.) 



I- 



CONNECTIONS. (Front or Back Connection.) Front Connection 1- generally furnished for 
Wall Mounting and Back Connection for Switchboard. Front Connection will be furnished 
unless otherwi-c <pcaried. 

CHART 

(a) Round or Strip. 

(b) Minimum, maximum and average operating ranges. 

(c) Chart Number if possible. See list of chart? given on page with list prices. 

(d) Size of Round Chart. S Inch or 6-Inch. (This applies only to Voltme M1II1- Voltmeters 

• not furnished in tlv ' Inch size.) 



5 KIND OF CURRENT. A C <>r D. C. If for A. C. state frequency in cycles. 'This applies to 

Voltmeters only. Milli- Voltmeters are alw D. C. Instruments.) 

6 KIND OF MOVEMENT, 1. e. Law of Squ etc. (This applies to Voltmeters only.) 

- CLOCK OR REVOLUTION OF CHART. 

Round Chart — 24 Hour and 7-Day are standard speeds for Voltmeters. M1II1 Voltmeti 
are equipped with two speed clock, 24-Hour, 6-Hour, and 24 Hour. 1 Hour. 

Strip Chart — Clock speed 1. 3 and 6 Inches per hour are standard. 

8. LEADS. 1 v Feet is the standard length of lead always furnished with Milli-Voltmeter. Other length- 

should he specified. (No leads are furnished with Voltmeters.) 

9. ACCESSORIES. 

(a) Extra Binding Posts. State range of each and for what current. (Voltmeter.) 

(b) State additional ranges required for Mtlli-Voltmetcr. It is possible to furnish 7. 

(c) Potential Transformer- if for high range A. C. for voltages above 750 a transformer is 
required. State if it is doired to have The Bristol Company furnish the transformer. 

(d) Damping Device if required. 

10. SHIPPING AND BILLING INSTRUCTION- 
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LIST PRICES 

-4 For Use With Catalog J^o. 1502, Voluneter Section ^ 

VOLTMETERS 
ROUND CHART MODELS (Bristol Movement) 

Price* given below are for Bristol's Recording Voltmeters having standard finish case and furnished 

S& itsSSZF* of Bnst0, ' s Special Recofd,ng In ™ Ink - *"«* - EStS 





8-INCH CHARTS 




LIST PRICES 






Chart 
No. 


Total Scale 

Volts 


One 
Revolution Model 
ofCh irt «;i X 


Model 
5X5 


Model 

512 


Model 
540 


Model 
555 


117 

138 
130 

121 

118 


to 130 
to 150 
to 180 

tO 2TO 

to 300 


24-Hrs. 
24-Hrs. 
24'Hrs. 
24-Hrs. 
24-Hrs. 


566.0O 


$76.00 


$81.00 


$87,00 


$92.00 


131 
188 

141 

*99 


to IJO 
to 150 
to 180 
to 250 


7-Day 

7-Day 
7-Day 
7-Day 


/ 7°-°o 


80.OO 


85.00 


9I.OO 


96.00 


16, 

186 

187 

*97 
186 


80 to 130 
90 to 130 
90 to 140 
90 to 160 
110 to 180 


24-Hrs. 
24-Hrs. 
24-Hrs. 

24-Hrs. 

24-Hr*. 


72. 00 


82.00 


87.00 


93.00 


98.00 


U3 

130 

2*6 


190 to 240 
200 to 280 
175 to 300 


24-Hrs. 

24-Hrs. 

4 Hrs. 












*93 


90 to 160 


7-Day 76.00 


86.00 


91.00 


97.00 


102.00 


122 

207 
:u 
108 
109 
134 


to 350 
to 4,0 
to 500 
to 600 
to 600 
to 650 


24-Hrs. 

24-Hrs. 
24'Hrs. 
24-Hrs. 
12-Hrs. 
24-Hrs. , 


81.00 


91.OO 


96.00 


102.00 


107.00 


195 


to 500 


7-Day 8500 


95 00 


100.00 


IO6.OO 


111.00 


176 


to 750 


24'Hrs. 8700 


97.00 


102.00 


I08.OO 


113.00 


199 


400 to 750 


24'Hrs. 


03.00 


103.00 
82.00 


108.00 
87.00 


114.00 
93.0O 


119.00 




Charts graduated according 
"LAW OF SQUARES" 


to 




7500 

7J0i 


to 130 

to 250 


24-Hrs. 1 
24-Hrs. / 


98.00 


7T01 
7 50 j 


to 500 

to 750 


24-Hrs. 1 
24-Hrs. / 


Model 


97.OO 

Model 
5i6 

$5900 


102.00 

Model 
540 

$65.00 


108.00 

Model 

555 

$70.00 


113.00 




6-INCH CHARTS 






350O 
J50I 
J067 

JO?4 
3061 


to 1 30 

to 1 50 
to 200 
to no 
to 300 


24-Hrs. 
24'Hrs. 
24-Hrs. 
24 Hrs. 
24 Hrs. , 


547 
$4400 




3001 
30J9 


90 to 1 30 
180 to 260 


24'Hrs. \ 

iJ-Hrs. / 5oo ° 


65.00 


71.00 


76.00 




J056 
J069 


to 500 
to 600 


24-Hrs. \ 

24-Hrs. / W-oo 


74.00 


80.00 


8500 





Damping device except law of squares movement, $7.00 extra. Extra tap for additional frequency or D. C. 
adjustment, $5.00 each. Extra ranges for double or triple initial range 300 volts and under, $10.00 each. Extra range 
for double or triple initial range 300 volts and over, $15.00 each. Prices for transformers quoted on request. 
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STRIP CHART MODELS (Weston Movement Vibrator Type) 

Prices given below are for Bristol's Recording Milli-Voltmeters having Black Finish Case, furnished 
complete with one 9 o-Foot Strip Chart, 15'Foot Length of Flexible Copper Lead with Terminals, Ink 
Ribbon, Clock Key, Padlock and Key, 



Chart 

No. 



R^nge 

Mi: ; Volta 



Clock Speed 
per Hour 



Model 05 
Switchboard 



Model s*6 

Portable 



S-soa 



S'505 



10-0*10 

100-10 

0*50 
o-ioo 



1 -Inch 
3-Inches 



} 



j-Inches 1 
3'Inchcs J 



$255.00 



250.00 



Prices on Shunts to enable use as Shunt Ammeters quoted on request 
Extra ranges quoted on request. 



CHARTS 

ROUND CHARTS 

Smoked (Carbon Coated), for use with Bristol's Recording Milli' Voltmeters, size 8-Inch Diameter, per 100 

Ink Recording, for use with Bristol's Recording Voltmeters, 6ize 8-Inch and 6-Inch Diameter, per 100 

STRIP CHARTS 

For use with Bristol's Recording Voltmeters, Direct Marking, per Roll 90- Feet long 

Manifold Recording, for use with Milli- Voltmeter, per Roll o^Feet Long 

INK 

BRISTOL'S SPECIAL RECORDING INSTRUMENT INK 

One-ounce Bottle 

Two-ounce Bottle 

Four-ounce Bottle 

Half-pint Bottle 

Pint Bottle 

Quart Bottle 

Combination Rubber Stopper and Glass Filler 

RECORD RIBBON 

RIBBON FOR STRIP CHART 

Single Color Ribbon for use with Recording Milli-Voltmeter — if not otherwise specified purple color will be 
furnished, each 

FIXATIVE 

FIXATIVE FOR SMOKED CHARTS 

Fixative Solution, per quart can .... 

CHART HOLDER 

CHART HOLDER FOR WALL OR SHELF USE 

For 8-Inch Round Chart 

For 12-Inch Round Chart 

(When ordering Chart Holders, specify whether for wall or shelf use.) 

ALL THE ABOVE PRICES ARE F. O. B., WATERBURY, CONN. 



$255.00 



250.00 
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ALARM ATTACHMENT FOR ELECTRICAL RECORDING 

INSTRUMENTS 







& metimes it 1 hie to h tve a warning of 

inimum or maximum conditions, or both. For 

1 places a contactoi cqui] nt as shown in 

"' tion can be furnished to sound an alarm, 

This can be supplied with recording electrical 

instruments using Bristol's Movements. It not 

includes Voltmeters, hut also Ammetei 

d Witt meter-;. 

For example, it recording voltmeter 1- installed 
nnection with an important circuit, contactors 
in be set so that the alarm will sound should the 
circuit go dead. 

A recording ammeter when used to determine 
id on individual motors can be equipped to 
sound alarm at critical point of overload. 



An important use of the attachment m con- 
nection with wattmeters, is to sound alarm when 
total load reaches maximum peak, and thus used 

1 demand meter. 

The neo v power tor operating alarm 
attachment can he supplied from dry cells or 
lighting circuit. 

The additional -pace required for installing 
alarm attachment does not permit the use of 
Models 1 1 or 47, hut makes it nece y to use the 
rectangular case. It 1- not practical to install the 
alarm attachment outside of" the laboratory, hut 
instruments already in the Held may be returned 
to be equip 
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FOREWORD. 



The instruments described herein are the result of many years of research and engineering 
work to so refine the design.- that the usual errors encountered under service conditions will 
be reduced to a negligible factor. All unnecessary parts have been entirely avoided. 

Special attention lias not only been given to the design of the electrical movements, but to 
the means of I ransmitting the record to the paper as well. The recording arms are so perfectly 
balanced thai friction of the pointer on the chart is practically eliminated. The resulting 
accuracy of operation is greater than was thought possible in connection with recording instru- 
ments even a shorl time ago. 

The extreme care in properly insulating these recorders and to arrange the connections 
in such a way that danger of short circuits is reduced to a minimum is of interest and of great 
importance to every user of electrical instruments. 

The many inno\ at ions after extensive use under service conditions have in many industries 
demonstrated the success of the ideas. The complete instrument- closely approach the 
ultimate in design. 

Three different t\ pes of cases have been adopted as covering completely the usual com- 
mercial requirements. The first i> the switchboard type of case, which, when mounted on a 
board, does not show the supports or electrical connect ions. The second design is the wall type 
case. This is furnished with three lugs for mounting at points where it is not possible to con- 
veniently install a switchboard type ol instrument. The wall type of recorder has the electrical 
connections at the side of the case, with conveniently arranged binding posts. The portable 
type of recorder is conveniently arranged for carrying about on test work and the complete 
instrument is so designed that it does not require extreme precision in leveling prior to use. 

The electrical movements selected for each class of service are those which have been 
found t hrough many years of development to be best adapted for those services. For instance, 
the dynamometer movement, which it is well known cannot be excelled for accuracy on alternal - 
ing currenl . has been so refined in design as to require a very small amount of current for opera- 
tion and, in addition, to have a torque which prevents inaccuracy due to unusual conditions of 
operation which cannot be avoided. 

The direct current electrical movement operating on the D'Arsonval principle need- no 
introduction to users of electrical instruments. This movement is naturally furnished with 
double pivots and delicate suspensions have been entirely avoided. The torque is such that 
the recording arm is designed to rest continuously on the chart, and fluctuations of voltage or 
current are. therefore, clearly recorded regardless of the rapidity of the changes. 

One of the men on the meter committee of the National Electric Light Association 1 
stated that the Bristol Strip Chart Instrument is the best on the market, bar none. This bit 
of evidence is the opinii >n of a man well versed in requirements of good instrument construct ii in , 
hence its value as an authoritative statement. 

Further information is en in the following pages. 

Pri e on pages L8 and 19. 

Directions for Orderh reonpage L9. 
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Wall Type Instrument. 
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Designed for convenient installation in eases where it is not possible to mount instruments 
on switch boards. Three lugs are supplied, making a convenient three-point support. 

Suitable for containing electrical movements to record volts, amperes, watts or cycles 
and constructed of cast iron, providing requisite strength and protection electrically. As the 
service obtained from recording electrical instruments is largely dependent upon the rigidity 
'he case in which the electrical movement is mounted, so that it is not possible for any of 
the to be thrown out of alignment, particular attention has been paid to this feature of 

th( ign. 

The standard finish is a durable black enamel of excellent appearance. 

The e for switchboard mounting, shown on page 1. is of -lightly different construc- 
tion, the lugs being eliminated and suitable terminals for supporting the instrument and for 
the electrical connections being extended through the hack. 

Dimensions of these cases are shown on page 15. 

Pi 1 for complete instruments are on pages 18 and 19. 



. 






-*". 



£3 



■MBHI 



Bulletin 281 BRISTOL'S RECORDING EM « TRICAL INSTRUMENTS Page 4 

Portable Type Instrument. 






y 














Fig. in 

A as light weighl and as small dimension it is possible to provide for an instru- 

ment oi high-cla acteris and with a clock which will perform accurately at 

all speed 

The material alumii i and the base has ad justable leveling screws, although Bristol's 

Recorders are so designed that it, Ls not necessary to adjust for level with extreme care prior 
to operation. 

For dimensions refer to page 14. 

Prices are ' 1 on pag< and 19. 
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Portable Instrument— Rear View 







A pci- e instrument whi< omplete unil in itself is nol well constructed, there- 

fore eiyBr ol's instrument involvh in external resistance, as in the case of volt nu-h-rs and 
wattmeters, is furnished with a resistance box attached permanently to the back of the i 
except those for unusually high volt . This feature is of considerable importance as it 
eliminates i he ne« :t y of making a special r< I of the resistance box in the laboratory and 

checking tl h time the instrument is used to make sure that the prope »ox will be con- 

ne< i it. 

Testing moto] malyzing load conditions for establishing ral ind ma -'her services 
milar nature may bi demanded of this instrument. As therei irmn tinu- 

ouslj on the chart themost violent fluctuations of load are clearly recorded. 
Dimensioi f this instrument are shewn on page L4. 
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Interior View. Showing Dynamometer Movement. 












I 







Fig. 1412. 



A© ability <»t" the interior of a recording electrical instrument is of prime important 
Although Bristol's Recorders do not require frequent inspection or adjustment, this feature 
has been maintained constantly in mind. It will be found that when the door is opened and 
the clock frame supporting the chart lowered, the electrical movement and all other parts are 
: y easily reached. 

The above illustration expresses clearer than words the idea which we have endeavor 
con In the design of each instrument it will be found that this same careful thought 

in regard to every i iil has been shown. That is why so many of these recorders are main- 
tained successfully in operation throughout long periods of time by customers in every section 
of this country, as well a lad. 
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General Characteristics. 

electrical movement is lost ad^antage of a well constructed 

the indents .escribe, herem J k « on^he JS SSLrSSttiJ 
.nnn.^* ^ ***, ^ ^^ beCaUSe of its pecu,iar fitwss for '"<> task to be performed In 

z m en'; ;;,' ; s iTr and , ammeters for operati " n ° n d - c - ^ * »° *£ i * 

htah Si, , Permanent magnet. Not only does it adapt itself to a verv 

o tin e ri '"T aC> '' ' ' em; " nS aCCUrate Un<Jer n ° rmal Service conditions «* a long period 
A an I ;'- vnam 7 ete ;7>'> e <* »«-™nt shows particular adaptability to operate on 
A. ( and has been selected for use in Bristol's Recorders because when properly designed it 
P»P«ta more destrable features for use on A. C. than any other type of movement 

a Is., adaptable for use on D. C. at a slight sacrifice of accuracy. The soft iron type, as used 
» '•>« frequency recorder, has a very sensitive and accurate movement for recording frequency 
and the results which are possible with this Bristol a « iron type of movement arc highly pleasing 
to the operator wh„ re.pnres excellent accuracy, and the strength of construction which means 
uninterrupted operation. 





Voltmeter— Alternating Current. 

For (his service a dynamometer type of movement is used, consisting of two stationary 
coils, as well as a movable coil which is fastened to a steel shaft, rounded and polished at it's 
« end. It is supported oil a sapphire end-stone jewel, being guided by a ring stone The 

upper hearing is also guided by a ring stone. 

This construction insures a moving element having an infinitesimal amount of friction 
and with the require.! degree of strength. A shipping device is arranged to lift the moving 

element off the lower jewel during transportation. Simply shifting a lever, accomplishes this 
result. 

The three coil, are connected in sei ies, the currenl being lead into the moving coil by two 
oppositely wound bronze springs, which also serve as the control. 

The self induction of this movement is so small that it can be used on any frequency 
from 25 to L33 and on any wave form with an accuracy within two per cent, of the scale range. 
When used on the frequency for which it is adjusted the accuracy is better than one per cent, 
over the en! ire scale. The power consumpl ion on a UO-voll circuit is less than 15 watts. The 
•■Hart graduations follow strictly the law of squares, asshown by the specimen section on page 13. 
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Voltmeter — Direct Current. 

The D'Arsonval permanent magnet type of movement is recommended for service on 
direct current The theory of the design and operation of such an instrument is so well known 
that we will not dwell on that topic. From the illustration on page 9 an excellent idea of the 
simplicity of design will be secured. The movement is large, having a sufficient torque to 
accurately control the recordingarm, which rests continuously on the chart, avoiding the use of 
a vibrating device, as is necessary with instruments of weaker construction, in which it is not 
possible to have the pointer rest continuously on the chart. 

An accuracy within one and one-half per cent, of the scale range is assured with these 
instruments. The power consumption on a 110-volt circuit is about 1.5 watts. The chart 
graduations are uniform along the arc a •'■ ered by the recording arm. 

The dynamometer type of movement may also be used on direct current, although it is 
not especially recommended for this service, owing to the fact that it is especially designed for 
alternating current, and the D'Arsonval movement described above is of so much better design 
for direcl current service. However, when the dynamometer type of instrument is used on 
direct current an a< curacy within two per cent, of the scale range will be secured at any point 
on the charl . 

Range limitations on these instruments are not marked, as calibration can be made for 
almost any magnitude, through the proper amount of resistance inserted in series with the 
instrument. 



Ammeter — Alternating Current. 

This instrument is very similar in construction to the dynamometer type voltmeter, the 
chief difference being in the method of winding the coils, which necessarily employ very different 
sizes of wires. 

This recorder, however, is somewhat of a new departure from ordinary practice. As a 

movable coil is used with control springs to lead the current into this coil, it follows thai the 
springs cannot carry five amperes, for which standard instrument transformers are wound. 
The movement is. therefore, wound to carry one ampere and a small current transformer, ra> 
1 to 5, is mounted inside of the instrument; thus making it a standard five ampere recorder. 
This method eliminates errors due to shunting the movable coil and makes possible a very 
powerful movement with a small power consumption. 

An accurac i better than one and one-half per cent, of the scale range is obtained, wit h 
a power consumption of less than 10 watts. The chart graduations follow strictly the law of 
squares. 

Owing to t oi m "i construction used with this instrument it is only offered wound , 
five amperes in conne n with n ormers, and this, in fact, taki re of practically 
all alternating current requirements. ( U course it cannot be used on D. C, and, in fact, there 
i need to use the dynamometer movement on D. C, when the D'Arsonval type instrument 
is available, as do bed on the next page. 
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Direct Current DArsonval Movement. 
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Ammeter — Direct Current. 

'1 •umentalsoemp, the D'Ar^onval type of movement simil; that emploved 

in the voltmeter. It is designed for use with shunts having a 100 millivolt The power 

consumption of this movement is onh about .005 watt. The chart graduations are uniform 

I T >llowed b - v the ■' ding arm. An accuracy withi: md one-half per cent, of 

the nge will be secured under all conditioi. .service. 

an he furnished 100 f<* e in length, if required. Standard length of lea d 

. and will be furnished, unless others eified. 
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Wattmeter— Alternating Current. 

In the design of dynamometer movement 
utilized by these recorders the coils have been 
carefully formed in order that a magnetic 
field will result which will be uniform through- 
out the arc covered by the recording arm. 
Although the power lost in the instrument 
coils is extremely small the torque is exception- 
ally high and the response to changes in the 
circuits is very rapid. 

The current coils are wound for five 
amperes and the potential coils are rated at 
100 volts for use in connection with standard 
instrument transformers. However, where 
desirable the potential coils can be wound 
for higher voltages, eliminating the use of 
transformers. 

The power consumption in the coils on 
110-volt service is less than 10 volt-amperes 
per potential element and less than 3 volt- 
amperes per current element. The ratio of 
copper to zero temperature coefficient wire is 
about 1 to 10, reducing the temperature error 
to an infinitesimal quantity. The reactance 
„, ,„ of the pou-niial circuit becomes very low, due 

Fig. l-n>8. * ■ i tf 1 A 

to this high ratio, so that the instruments can be used on any commercial frequency, includ- 
ing 133 cycles, and still retain an accuracy within one per cent, of the scale range. 1ne\ 
are of course equally immune from errors due to changes in power factor. These instruments 
are made for both single and polyphase service. 

Wattmeter — Direct Current. 

The general form of construction for this type of instrument is in many res pects similar 
to the A. C. Recorder. The maximum current capacity is 400 amperes. Higher current 
capacities are not arranged for, as they necessitate the use of external shunts, and the temp, 
ture error is necessarily too great for average commercial services, it not being possible to so 
wind the coils that this error is eliminated. 

For the maximum current capacity mentioned, however, the Bristol's Recording Watt- 
meter for D. C. will be found as accurate as the alternating current recorder under average 
service conditions. 

This direct current instrument can also be furnished in connecl ion with three-wire ems 
for voltages up to 750. Current coil rating in amperes are as follows: 

5 100 

10 150 

20 200 

50 300 

75 400 
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Frequency Recorder. 



This type of instrument operates on the soft iron plunger principle, having stationary 
coils and movable coils. The coils are balanced and supported on exceptionally strong knife- 
es. Controlling springs are not used, as the electrical forces in the coils determine the 
position taken by the moving system. A novel form of phase-splitter is made use of with 
this instrument, involving the use of a condenser and resistor in one branch and a reactance 
in the other branch. The coils and iron cores being relatively large, have considerable react- 
ance, so that should the instrument be used with the common type of resistance reactance 
phase-splitter, a very small motion would be had for a comparatively large frequency variation. 
By including the condenser in the resistance branch and balancing the circuit to resonance for 
the critical frequency that the instrument is to record, a very open scale is obtained. It is 
possible to cover the full scale by a change of three cycles. 






ilfO pi 



Zero Adjuster. 

This device is supplied on every Bristol's Electrical Recorder and is operated simply by 
turning a small screw. This may be seen on the wattmeter movement shown in Fig. 1408 on 
page 10, at the upper right corner. It is not necessary to frequently use this device, as the 
controlling springs are remarkably consistent in service, but it will obviate the necessity of a 
recalibration when simply small changes are necessary, due to a slight change of spring tension. 






Balanced Pointer. 

Chart friction has, in the past, caused a varying degree of accuracy with many recording 
instruments, owing to the fact that the smoothest chart paper has some unevenness of surface. 
The only way to overcome this is to adjust the pointer SO that the ink is transferred to the 
surface of the chart practically by capillary attraction. To accomplish this purpose the 
•ording arm has a threaded end on which a balancing screw is mounted. This can be so 
adjusted that the pointer will barely touch the chart, and friction is avoided. This results 
in consistent records and a greatly increased accuracy. 
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Inking System. 

An extension on each recording arm for all of these recorders is made to project downward 
about midway between the tip and the point of support on the moving coil into an ink reservoir. 
This projection and the recording arm are really in the form of a hollow tube, so that the ink 
syphons to the tip, which rests on the .hart. See Fig. L415 on page 9. As soon as the ink is 
started, il will continue to flow and, due to the capillary attraction, will readily feed on the 
chart, even though the fluctuations in the record are very rapid. This result is secured with 
the pointer resting so lightly on the chart that friction is practically eliminated. 

Full directions are always furnished tor starling the ink through the recording arm and 
this method will be found SO efficient that in continuous service the inking system will seldom, 
if ever, require special attention. Dotting type mechanisms are not employed with these 
instruments. The recording arms in each instance rest continuously on the chart. 
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Fig. 1413. 
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Damping. 

Alternating current instrument.- are 
equipped with magnetic dampers, as illustrated 
in Fig. 1408 on page 10. Direct-current instru- 
ments, owing to the disturbance which the 
magnetic damper would cause in the magnetic 
field, are equipped with oil dami as j 

illustrated by Fig. 1413. Note especially that 
the oil damper is entirely enclosed and is 
therefore of the non-spilling type. Encl< I 
in the dash pi are several vanes. The 
viscosity of the oil contained therein governs 
the degree of damping. 

D'Arsonval movements, which are illus- 
by Fig- 1415 on page 9, are damped 
by the aluminum frame upon which the coil 
is wound. This is a closed rectangular frame 
moving in the field of the permanent magnet. 
A current is generated in this frame which oppi the movement of the pointer, as the 
current is gent ed in proportion in the speed at which the magnetic lines are cut. This 
insures very effective damping. 

Pens. 

All pen- are removable and in case of accident may be easily replaced by users of the 
recoi t very small expense. The amount of time required for the change is only a few 

seconds. 

Clocks. 

The Bristol Clocks are especially constructed by our own experts for the Strip Chart 
Recording Instruments. These are as small as possible with due consideration n to time- 
keeping qualiti< nd the necessary strength for driving the chart. 

Various speeds may lie secured by shift- 
ing a lever or substituting gears. Fig. 1414 
illustrates a standard gear plate, which is held 
in place by two screws. Simply shifting a 
lever will change the char from one 

inch per hour to one inch per minute. Other 
gears for three-inch and six-inch speed- are 
available. Winding is required every seven days. 

Unless otherwise specified the instrumen 
are furnished with a rerolling de\ that the 

chart can be rerolled as fast as the record is run 
off. When specified, 1 , instruments vill 

be furnished with slots in the bottom of the cases 
through which the chart may feed. Thi 
eliminates the use of the reroll mes 

is advantageous where a greater amount of 
d should he visible than is o\ se 

possible. 
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Charts. 



The full width of the chart is 6 inches. The effective sciIp rpnrp^ntin,, tu„ .,«-.f * u- u 
cal.hra.jnn ,s made is 5J 1 inches W ide. Len,th of ^^^S^'^SSbSm 
hfteen days continuous operation at a speed of 3 inches per hour. »umcient lor 
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The above illustrations show the characteristics of the chart scales for the 
classes of instruments to record volts, amperes, watts and cycles. Other ranges are 
to meet all standard requirements. 
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Dimensions of Models 526, 626, 726, 1226. 
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Fig. 1 1! 

Small resistance box attached to instrument, as above, has following dimensions: 

X— 1.6" P— 5.2" S— 6.2" 

Large resistance box has dimensions as follows: 

N— 3.5" P— 11.3" S— 9.6" 

Model ">_!»i Voltmeter, 350 volts or less, requires small resistance box. 
Model 526 Voltmeter, over 350 volts, requires large resistance box. 
Model 626 Ammeter not furnished with resistance box. 

Model 726 Wattmeter, 220 volts or less, requires small resistance box. 
Model 726 Wattmeter, over 220 volts, requires large resistance box. 
Model 1226 frequency recorder takes separate box of type shown below, large size, 
dimension L being 13.7". The box is then equipped with a handle. 

Dimensions of Small Box Figure: 

K— 7.2" 

L— 8.3" 

M— 3.5" 

1—0.2" 

Q— 5.5" 
R— 6.7:, 

T— 0.9" 

Dimensions of Larjre Box Figure: 

K— 10.6" 

L— 11.8" 
M— 
I— 0.2" 

Q— 8.0" 
R— 10.06" 

i — 1.1 
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Dimensions of Model 725 Wattmeter, 

Switchboard Type. 
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FIG. No. 1 
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The above figure shows the dimensions of the switchboard type wattmeter with eight 
posts, as supplied for polyphase service. 
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FIG. No. 1422 

The above figure shows the switchboard type wattmeter with posts arranged as for 
single phase service. 

Polyphase or single phase wattmeters of the wall type, as shown on page 3, have cases of 
the same dimensions, although the electrical connections are made at the sides and three lugs 
are supplied, one at the top and two at the bottom for mounting. 

The above wattmeters take the large resistance boxes, dimensions of which are given 
on page 14. 
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Dimensions of Voltmeters and Ammeters, 

Switchboard Type, Models 525 and 625. 





FIG. No. 1421 

The above illustration shows the arrangement, of connections for recording volts and 
amperes. The terminals also act as supports extending directly through the switchboard and 
being securely fastened by means of washers and nuts supplied for the purpose. 

Resistance boxes for voltmeters, as above, are of the small size, dimensions of which are 
given on page 14, for voltages up to and including 300. Over 300 volts, the large boxes are 
required. 

Dimensions of Frequency Recorder, 

Model 1225, Switchboard Type. 
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FIG. No. 1424 

The wall type case in dimensions is similar to above, except for the elimination of the rear 
projection terminals or supports and the substitution of lugs, as illustrated on page 3. 

Resistance boxes for the frequency recorder, as above, are of the large size, dimensions 
of which are given on page 14. 
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Shunts. 

100 millivolt drop is the standard for which all shunts used with Rrfah.1'. p r 
Ammeters are adjusted. This provides sufficient „„wer fo the u o Laments SET^S 
■word accurately ever, lluctuation of current. regress of th vio Tent f Zl " , '^ The 
reconl ,n, arm o. , he ammeter rests continuously , ,n , he chart, eliminating t he ute ot I WbW£ 
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Transformers. 

Alternating current instruments are furnished uniformly with current coils having a 
maximum capacity of five amperes and voltage coils with rating of 100 volts. They arc there- 
fore, suitable for use with standard instrument transformers of the universal types regularlv 
manufactured at this time. Although we do not manufacture transformers, we are in a 

position to furnish most standard types as requested. 






Selection of Wattmeter Range. 

Alter selecting the model and type of wattmeter required, the important question arises 
how to figure the range of the instrument and the chart which will be used. In connection 
with transformers. «„■ without those transformers, the following formula? will be of great help in 
this connection, explaining in simple terms the method necessary in arriving at the range of 
the chart which must be used for any combination of transformers or for anv rating in 
amperes, and volts representing the self-contained capacity of the instrument without the 
transformers. 

FORMULA 1: Rate.] Amperage X Rated Volts 

for single-phase ,A ™ ,v ™. 



1000 



FORMULA 2: 2^x Rated Amperage X Rated Volts 



for polyphase 



1000 



= K. \V. 



To determine the chart desired, instrument capacities as follows should be used in formula 
3 for either single or polyphase instruments— current coils all wound for 5 amperes; potential 
coils for 100, 150, 200, 250, 300, 400 or 500 volts. 

FORMULA 3: Capacity of Instrument only X Current Transformer Ratio 
Wattmeter with x Potential Transformer Ratio = K. \V. range of chart 

Transformers required. 

A chart havin total range of one K. W. is recommended with portable instruments, as 

it can be conveniently read with suitable multiplier in connection with transformers of any 

desired rath 
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NOTE: — For any instrument select voltage rating which is nearest your operating voltage; 
as an example, select 100 volts rating for 110 volt circuit or 200 volts rating for 
220 volt circuit. 
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Prices. 

Voltmeter Model 525, switchboard type, dynamometer movement for A. C $175.00 List. 

Voltmeter Model 525, switchboard type, D'Arsonval movement for D. C 225.00 List. 

Voltmeter Model 525, wall type, dynamometer movement for A. C 175.00 List. 

Voltmeter Model 525, wall type, D'Arsonval movement for D. C 225.00 List. 

Voltmeter Model 526, portable type, dynamometer movement for A. C 175.00 List. 

Voltmeter Model 526. portable type, D'Arsonval movement for D. C 225.00 List. 

Above prices apply to instruments with range of 300 volts or less. 
Transformers for A. C. quoted on request. 

D. C. voltmeters for ranges in excess of 300 volts and not exceeding 900 volts, $5.50 extra 
list. Higher ranges quoted on request. 

Partial voltage scales are $5.50 extra list for those which are standard. An illustration 
of this is a range of 90 to 140 volts. 

Ammeter Model 625, switchboard type, dynamometer movement for A. C $175.00 List. 

Ammeter Model 625, switchboard type, D'Arsonval movement for D. C 225.00 List. 

Ammeter Model 625, wall type, dynamometer movement for A. C. 175.00 List. 

Ammeter Model 625, wall type, D'Arsonval movement, for D. C. 225.00 List. 

Ammeter Model 626, portable type, dynamometer movement for A. C 175.00 List. 

Ammeter Model 626, portable type, D'Arsonval movement for D. C. 225.00 List. 

All A. C. Ammeters are wound for five amperes for use with transformers. Prices on 
transformers quoted on request. 

Shunts of 100 millivolt drop at full rated load are required for the D. C. ammeters. 
Shunt prices quoted on request. 

i meter Model 725, switchboard type, dynamometer movement for A. C. 
Potential coils wound for 300 volts or less, current coils for five amperes $210.00 Li 

Wattmeter Model 725, wall type, dynamometer movement for A. C. Coils as 

above * . 210.00 List. 

Wattmeter Model 726, portable type, dynamometer movement for A. C. Coils 

as above 210.00 Li 

D. C. instruments are supplied at above prices 1< >r v« »lt ages not exceeding 750 and amperes 
of 400. Instruments are self-contained, avoiding the use of shunts. A. C. instruments for 
voltagi Kceedii II I, but n eeding 750, $22.00 extra list. 
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Prices (Continued). 

mJSS ;;r :,ps for -— ■ ,ii,rerent ^ -^ - >* <"*- , f *** 

Frequency Recorder, Model 1225, switchboard type, for circuits emploviM 

standard commercial frequencies, 110 rolts ' 5 g * 00 - „ n , . 

'T^so.OO List. 

Frequency Recorder, Model 1225, wall type, for circuits as above, 110 vo.ts. . . . 225.00 List 
Frequency Recorder. Model 1226. portable type, for circuits as above, 110 volts. . . 225.00 List 

One transformer per frequency recorder is required for voltages exceeding 110. 
Prices on transformers on request. 

Extra chart rolls 90 feet l.»ng. each 

$1.10 List. 

Extra one ounce bottle special ink 

30 List. 

Extra clock -ears, as per Pig. 1414. page 12. each 2 .20 List 
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Directions for Ordering. 



MODEL NUMBER required. 

TYPE.- Switchboard type, wall type, or portable type. 

RANGE in v-lts, amperes or K. YV. Specify operating voltage in each instance, and in 
connection with amperes or K. \V. state the maximum as well as average demand. 

•HART SPEED, i. , .. 1-inch, 3-inch, or 6-inch. 

For wattmeters, if alternating current, mention whether single, two or three-phase and 
number of wires. If for D. C. state whether two or three-wire circuit. 

Transformers on A. C. are usually required, except for voltmeters and wattmeters used 
only on low voltages; therefore state if you wish us to furnish these. If already on 
hand, state ratios. 

7. For A. C. wattmeters refer to formula? on page 17. D. ('. ranges are derived by use of 
formula 1. 
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TRADE MA^K 



BRISTOL'S 

REG. U. S. PAT. OFFICE. 







s 



BOSTON 
Old South Bld B 



THE BRISTOL COMPANY 

Main Office and Factory 

WATERBURY, CONN., U. S. A. 



Branch Offices 



NEW YORK 
114 Liberty St. 

CHICAGO 

Monad nock Block 



PHILADELPHIA 

Widener Bldg 



BIRMINGHAM 
Age-Herald 



PITTSBURGH 

FrickBldg 



i h TROIT 
Book Blclg. 



ST. LOUIS 
Boatman Bank Bldg. 



SAN FRANCISCO 
Rialto Bldg 



THE MOST EXTENSIVE LINE OF RECORDING INSTRUMENTS IN THE WORLD 

PRESSURE AND UM 

Bristol's Recording Pressure and Vacuum Gauj." 

Liyi ID \AW l.i 
>l's Recording Water Level Gauges 



TEMPERATURE 



Bristol's Class I. Recording I I meters 



tol's * lass 1 1 . Recording TJ \t\ tnoi 



Bristol 1 i emperatun i rollers 



Br Class III. Recording ThermOttiel I 

Win. ii. Bristol Indicating and Recording I ometers 

lit MM 'II 
Recording We\ and Dry Bulb Thermometers 

i LECTRICITY 
Bristol's Recording Voltmeters Bristol's Recording Ammeters Bristol's Recording Waltmi 

\Vm EL Bristol Recording Milll Voltmetei Wm. n I >rdingShunl Ammeters 

riBtol's R' Qg Frequency Meter 

TIME 
Bristol's Electric Timi Recorders 

MOTION 
Bristol's Mechanical Time R- 

SPEED 

Bristol's Recording Tachometers 



plies I ■' istol Recording Inst rumen 
ftaugehnard flock- Bristol Engine Counters 




MISCELLANEOUS 

Bristol-Durand Radii tverag 

Bristol Revolution Counters Bristo I -ws 







Bristol's Patent Steel Belt Lacing- -The Perfect Fastener for All Kinds of Belts 
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BRISTOL'S RECORDING WET AND DRY-BULB 

THERMOMETERS 

CLASS I SELF-CONTAINED TYPE 

(Recording Psychrometer or Humidity Recorder) 






















The Cll i R rdii W t and Di -Bulb Ther- 
mometer is furnished only in I elf-contained type 
and is used when the instrument itself can be mounted 
at ,-„, tion where i " to determim 

the r humidity. This instrument can b< Eur- 

nished calibrated for all rai between 32 
and 150 degrees F. 

^though the recording instrumenl shown 
page i Original Form Model 110. with full nickel 
finish, the ca ost often used is the same in general 
appearai -ut has plain front and is finished in 1 >lack 

,nu-l. This is known as M ilia- one 

for which lisl prii es an given in this bulletin. Mod- 
ill made in tv 12-inches and 

8-inches in di ter. 

For nearly all appli os the Model 111 provid< 
adequate protection for the working | i . but for 
some locations a more rugged and moistur. | 
is required. When this is n y what is known a 

\1 .isture-ProoJ Model 140 should be specified. Thi 
particular model is not illustrated here, but i rect- 
angular in shape, made of cast iron and fii I in 
namel, same working pari-, and th 
same charts as f> >r the Mod- 1 111. 

The B s Recording Wei and Dry-Bulb 

Then of two complete recording 

luding two bulbs and two pern n 

;ether in one case, a- sjed to record 

on the one chart. Om i records the temperature 

of the dry-bulb, or atiro ; the other the tem- 

: bulb and known as tl 

t-bulb. 

The operation of Bri B ording We1 and 

Dry-Bulb Thermometi • m the principle thai 

ition vai f moisture in the 

atmospht : The temperature of the wet-bulb 
al than the surrounding The 

difference in the temperatui ulb 

dry-'. is known ulb depression. 

This varies directly with ate oi aporation, 

which rate is inversely pro] imount of 

water vapor in the air, al the in 

mperature. By taking the dry-bulb tern] ind 

noting the wet-bulb <1 sion, tl humid: 

in per cent can be p y aso using the 

! with tl rument. 



The Class I Recording We1 and Dry-Bulb Ther- 
mometer equipment is mounted com; aoden 

I ready for fastening to the wall or other support. 

The equipment includes the r rument, two 

bulbs, the water bottle, ther with motor 

and fan. 

The bulbs are mounted on a \ reservoir in 

1, a manner that the sensitive portion of the bulb 
»t come in contact with the metal of the reservoir. 
For this reason the temperature of the metal reservoir 
does not affect in any way the reading of the instru- 
m The wet-bulb is covered with a cloth wick and 

is kept constantly moist 1 iter from the reservoir. 

The wick is easily removed for cleaning or renewal 
purposes. The reservoir is supplied from water in the 
inverted glass bottle, as shown in the illustration. 
A supply of clean wat< hould always be kept in tl 
1 ■„ ■ id thus a constanl 1 of water is maintained 

in the re- r. 

In place of the water bottle a special attachment 
can be furnished whereby a continuous water suppl 
may be secured from thi ' ■■ tem. The prio 

for this special attachment furnished on request. 

To insure good with Bi 's Wei and 

Dry-Bulb Thermometers it is necessary I a flo 

of air ov vet -bulb, of ; 12 feet per Si 1. 

ily ibis flow of air a m< i and fan is furnish* 
The mot a standard make and can be supplied for 

all commercial volt a for both A. C and D. < 
Sometime^, instead of using the mo ad fan, the 

cover over the wet -bulb is removed and a circulation 
of air is secured by a suction fan installed outside 
the room. 

The Recording Wet and Dry-Bulb Thermomete 
described abov used most ex to check the 

accur humidifying apparatus in such places ; 

\y. ■■ !' sin fact JchoolE aid Public 

Buildin in connection with es in tl 

tries as, Dry Kilns, D nd W Rooms 

• • ilk mills, rooms where !<>»!. Films ai 

made, Po Storage Rooms in powder fa ies, 

Tobacco Curing Rooms, etc 

The instruments described in this bulletin a 
of the self-o died type, but there are 
other Bristol's Recording Wet and Dry-Bulb Ther- 
nv which are made in the long distance 

and arc described in a e bul' 
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INOTR1 WENT SPECIFICATI0NS VNI > "ST PRICES FOR MODEL 111 

B Thermom. Model ill; b] , | „ ,, ln , K . in 

d T K " r '- intwen1 Courser n " t ' 

cai.hr f npensti] 

SENSITIVE BUI lis 

cop] 

WAT1 R SUPP1 Y 

1,1 G '' " : ' ' ' inin - ed in el with tul rvoir 

W Ml R RESER\OIR 

<■ I vel Water Reservoir, with wick t i,. 

MOTOR 

ird ir. 

Equipment as p»-r above specifications mounud on wooden oancl comnht.- «iii. inn .i,..,.., k„..i * , . 

instrununt ink padl,,>k and key. and motor for .'in volts * • • b °" ,c of ?P«™;«. recording 

vamc as above with Mon.r for 1 to rolti \ • st Pnce * lSi -™ 

Suae in .ibn,^ iritta Motor for l>. <:.. pric»> quoted on request ' ** PT ' Ce $15,0 ° 

^dlam^^ ■«■*— I ™»^t€ -. .pedfied above, but With Chart 8-inches in 

BriM<, :,u^:r;:;s fix Sfc^V^ -— -»*-™ -^ - ^* *£ £, ,1,./^^^^ 

SPECIFICATIONS AM) LIST PRICES FOR MODEL 140 
INSTRUMENT 

Br: Recording W Dry-Bulb Then i Moisture-Proof Model 140; 1 enamel finish: 

chart 12-ic in di , n j n f OUT . tWQ . is 

wi^ ar< , but not pa r. 

SENSITIVE BULBS 

Plain r bull 

WATER SUPPI Y 

11 r, mounted in met th tube ■■ i v. voir. 

WATER RESERVOIR 

nt I.- vel V. R 

MOTOR 

Til ni.ik( for -ill ( omi 

Equipment as per above ■pedflcationa mounted on wooden panel, complete with l"<> chart* bottle of special recording 
instrument ink. padlock and key, and motor for 230 VOltB \. < . List Price $164.00 

Same as above with Motor for 116 volte A. C, List Price (162.00 

Same as above with Mon.r for I> ( "... prices quoted On request. 

Brietol'i Recording Wei and l)r>-IUilb Thermometer equipment complete as specified above, but with Chart 8-inches in 
diameter ami MotOffOI 230 volts V C« ...List Price $1511.00 

Bristol's Recording Wei anil Dnr-Bulfa Thermometer equipment complete .is specified above, bur with Chart 8-inchet in 
diameter and Motor for no volts \ < List Price $145.00 

Bristol'! Recording Wei and Dry- Bulb Thermometer equipment complete as specified above, but with Chart 8-inches In 
diameter and Mon.r for I). ( ... pri c es quoted on request. 

DIRECTIONS FOR ORDERING 

Tl. to furnish the corn ' B ' [ Recoi ling Wet and Dr. -Bulb 

Tl r. 

MODEL— Mode] Number 111, or M< lei 140. 

CHART 12 - inch. 

I'M i or mil d. 

I tlution of - hart, 24-hour or 7 da 

( II tRACTER OF WORK i ppiication for which instrumenl is required. 

MOTOR AND FAN \ C.,if A.C.givefreq 1 

toi mafli bulb eqi o 12 feel per secoi iry. [f thi circulation of air is 

hed in some other manner, wl lot require the Mo . his should also i 

SHIPPING \ND BILLING mplel nd billing. 
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BRISTOL'S 

fltG.US.PAT. OFFICE. 



* 







THE BRISTOL COMPANY 

Main Office and Factory 
WATERBL RY, CONN., U. S. A. 






BOSTON 

«M,| South BUIii. 



NEW YORK 
114 Liberty St. 

c:iiICAC.n 

Monadnoik Block 



Branch Offices: 

PHILADELPHIA 
Wldener Bldg. 

s l . LOl is 
Boatmni's Bank BldU 



PITTSBl R(,ll 
Frick Bid*. 

SAN FRANCISC O 
Rialio Bid*. 



DETROIT 
Book Bldt 



THE MOST EXTENSIVE LINE OF RECORDING INSTRUMENTS IN THE WORLD 

PRE I RE AND VACUUM 
Bristol's Recording Pressur- and Vacuum Gauges 

LIQUID LEVEL 
Bristol's Recording Water Level Gauges 
TEMPERATURE 
B: lsc 1 Recording Thermon* Bristol's Class II Recording Thermon 

Bri I s III Recording Thermomel 

Wm. H. Bristol [ndi< tid Recording B1& Pyrometers Bristol's T< rature Cot 

III \III>IT\ 
Recording Wi d Dr Bulb Thermometers 

ELECTRICITY 
Bristol's Recording Voltmeters Bristol's Recording Ammeters Bri^ Recordii H 

Wm. H. Bristi Milli Voltmeters Wm. II. Bristol Recording Shunt Ammeters 

Brisi- Recording Frequency V 
TIME MOTION PEED 

Bristol's Electric Time Recoi Bri hanical Time Recorder Bi ft j Tachon 

mis< :ellaneous 

Supplies for Bristol Recording Instruments Bristol- Durand Radii A \ ing [nstruma 

Ga oard Clocks Bristol Engine C Bristol Revolt! on Counters B ; Safel el Scr 

Bristol's Patent Steel Belt Lacing— The Perfect Fastener for All Kinds of Belts 
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I BRISTOL'S CLASS II RECORDING WET 

AND DRY-BULB THERMOMETERS 



Recording Psvchrometer or Humidity Recorder 




Recording Wet and Dry- Bulb 
Thermometer, Long Distance 
Type, with Continuous Flow 
Type Reservoir. For recording 
all ranges of wet and dry-bulb 
temperatures between 32° and 
212 F., from which percent rela- 
tive humidity can be determined 
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BRISTOL'S RECORDING WET AND DRY-BULB 

THERMOMETERS 

(Recording Psychrometer or Humidity Recorder. 



Therearemany, * the industrial plants w-he^esuc ^Jj— 

largely u, he surrounding ^^"^ ^u^o secure just the right 

builders of humidifying apparatu to n, A rgre ^ rf ^^ .„ opera|i , in 

•'"T^rV !SSr^ "' S-^h — to .record Wet 

men1 ll "-' ' fT m W hich relative humidity or atmospheric moisture may be 

an^Dry-Bul ^tte^ ding We, and Dry-Bulb Thermometer" of 

"Recording Ps . i meter" ai cribed in this bulletin. 

. „ r, r to i .,„! Drv-Rulb Thermomi shown here is an adaption oi the 

r::; 1 ::;,;";, :;;;;": aria SB,- 55 

as the wet-bulb. 

Reoperation of I R ording Wei and Dry-Bulb Thermometer is based outepri. 

ciple that I with the amount of m, ire in the , -sphe* e The t m ■ re 

of the wet-bulb wer than the surrounding atmosphere. I he ,1 fterenee in u 

°eTture reaZ wet-bulb and dry-bulb is known as the wet-bulb depression. Th 

^;::i„;;; 1 v a* ,, ,,„, ,, .,,.,.,,.. a* «*. > s „, ,.„,,,,,.,; ;- -— 

of ■ r vapor in the air, at the indicated atmosphenc temper* B 5 ' '; c , , 

u .„ ltur , W et-bulb humidity in percent can be read, 

ascertain^ rom the table a shown on i 1 1 

Anexibl, capillary tubi, the bulbs and the insttument Thi La. 

I , ture permits the instrument and bulb to be install. ral feet ^apart. 1 

temper at the. itivebull hiehi led on the mstrument. Any c .. r 

atur, .ngthec ing tul don, he accura, -1- The bo 

usually! in th, „ dry , while the instrum, ° u * s £° * * 

, u „„, ,n Th, tandardl, tubmg a - -feet, anj 

h de 1 mu:-! be sos] I. 

Tl e bull re mounted on . W: ter R, ir of the Continuous Plow Type. This i 

excl . at ed in Figure 1779. Th, r ?™* e * f , ' ' 

ill..- ad" ' '■ .n permits the bulb to be su 

sucllani ns do not come in contact with any metel of th, 

•I wh( tture take place, the readings recorded arc ... no 
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CONTINUOUS-FLOW TYPE WATER RESERVOIR 

USED WITH BRISTOL'S WET AND DRY-BULB THERMOMETERS 



BRISTOL'S COMnNUOUG f *£*„"*** r 



Figure 1779 



cted by the temperature of the metal re ervoir. A wiek fits over the wet-bulb, and is im- 
mersed in both the upper and lower reservoirs. With thi rrangement even a1 high rates ol 

ition the bulb is always kept wet, and the wick remains clean for a much longer tin 
than with the more common types of water n oirs. The . Ir>-1 »till» is al on< ;ide, sufficiently 
distanl to be un d by the evaporations. Details of the reservoir are shown in line sketch 

Figure 1 7 7s ■ m page 6. 

T cure tory results from Bristol's Recording Wet and Dry-Hull. Thermometers 

il is nei iry that there i a fl« *x\ ..i air over the wet-bulb of at least 12-feet per second As 
nearly all installatioi and dry-bulb thermoi rs are mad.- in air ducts, dry kilns, etc., 

where induced an- currents already exi t, ii i^ nol usually nee try to supply other mean 
However, where required, attachment including motor and fan can be furnished. 

In addition to the two modi ! illus trated in this bulletin, Bristol's Recording Wei and Drj - 
Bulb Thermometei can be furnished mounted in a Moisture-l'pH.r ease; alsi. the inverted type 
of movement; i. e., with inn. inn operating from the top, can be supplied when desired. 

The follov are w of tin- places where Bristol's Recording Wei and Dry-Bulb Ther- 
mometers help secure cl< mtrol of humidity conditions: Dry Kilns for wood, 

specially high-grade hard wood Drying of Clay products, particularly glazed ware — Textile 
Drying and Weaving Roon in Silk Mills Rooms where Kodak Films are made — -Powder 
Stoi in Powder Mills Tobacco Curing Rooms in Canneries for Dehydrating Fruits 

ad curing fish and meats -Ventilating Ducts in Schools and Public Buildings — Laboratorie 
for exi nental work etc. 
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BRISTOL'S RECORDING WET AND DRY-BULB 

THERMOMETER MODEL 211 




Figure 1780 

This model h called Bristol's Original Form. The working elem nstrumenl w le- 

signed fir I ind then th i modeled to lit it. The advantage of this naturally sugg If; 

.. in 11 .lute freedom of operating parts Th especially important owing to the Fa< 

a1 there . i vo complete recording s^ in the Wet and Dry-Bull. Thermometers. 

Charts used with this model are 12-inches in diameter, which supplies a ver> open at asily 
,rd. E full size specimen oi L2-inch -hart on paj '1 9. The- « harts can be 

furni Itomakeoi lution in 24-hours or 7-days i required. 

SPECIFICATIONS AND LIST PRICE 

. ■ • I'll V I 

Bristol's Recording Wei and Dry-Bulb Thermometer \1odd 211; Mack enamel finish ; chart 12-lnches In diaim--- 
arranged for one revolution In M-houra or 7-days; t»o pc „arms «ith pens lipped, calibrated to record on same "">. 
arc, but not passing each other. 

SBNSI1 l\ E hi LB 

2 Plain copper bulbs adjusted type, B-lnchea long -inch in diameter, 7-inches sensitive portion. 

ONNI CI ING Tl BE 

2 Connecting tubes. 25-feel long, with flexible bronze armor protection. 

WATER RESERVOIR 

< ..ntinuous Flow Water Reservoir, with wick for wet-bulb, and arranged for direct connection to water-supply. 







I fie equipment as per BOW t SpecificatlOM complete with 100 Wtra charts, bottle of special recording Instrument ink. P« d ^ 

andkea ' lst price 






$160 00 



*_ 
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BRISTOL'S RECORDING WET AND DRY-BULB 

THERMOMETERS MODEL 261 




v _«^ 






o 






:♦* 






Figure 180! 



For some applications the more o 01 « ntional Round Form case is desired. To take care of 
such requirements, the Model 261 is available. The price of this instrument is somewha* lower 
than Original Form Model 211, yet it embodies the features which make it -1 ibleand durable 
instrument when- the Round Form case is required. 

Chans N-h 3 in diameter arc used with Model 261. Sec full size specimen on page 10. 

The instrument above is shown complete with 25-feel flexible connecting tube and sensitive 
bull)s mounted on continuous flow I water reservoir. 




SPECIFICATIONS AM) LIST PRICE 






l\S! Rl Ml \ I 

Bristol** Recording B et and l>r> - hull. I hermonieier Model 161 . black enamel finish; chari 8-lnchet in diameter, arranged 
for one revolution in 24- hours or 7-da>s j i wo pen arms with pens tipped, calibrated tO record on tame lime arc. bui not 
passing each oilier. 

SENS! I l\ I Bl IB 

1 I'hun topper hulhs adjusted type, X-iiuhes lung. ' -inch in diameter. 7-lnchefl sensiiiw poriion. 

C.iJWI II INt. II BI 

.' Connecting tubes. 25-feei long with flexible bronze armor protection. 

\\ M BR RESERVOIR 

ConiinuoiiN Flow Water Reservoir, with flick for wet-bulb, and arranged for direct connection to waur supply. 

I he eciuipment M per above specifications complete w ■ c • ■ too cirra charts, bottle of special recording instrument ink. padlock 
:in ,l kej Lisl l * rico $120.00 
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DETAILS OF BRISTOL'S CONTINUOUS 

FLOW TYPE RESERVOIR 



UPPER 

P£SEvO]R 




!• ill u re 1778 



Details of Bristol's Continuou Flow Type Reservoir are shown in the above line-sketch, 
Figure No. 177s. This fixture suj both wet -bulb and dry-bulb in such a manner that the 

isitive portion of the bulbs do not come in contact with any metal of the reservoir. This 
fact previ readings on the instrument from being influence 1 by the temperature of the 

metal resi ir. The dry-bull at one side sufficiently distant not to be affected by ration 

• A 1 1 i t-bulb 

There are two water reservoirs, upper and lower. The union marked "WATER SUPPLA 
lea directly to the upper reservoir, and should be con: ed with a permanent water supply. 
The flow of water is regulated by a valve in the line, and should be just sufficient to maintain a 
constant level in both upper and lower re irs. This makes it important that the reservoirs 

be installed in a level p< sition. The union marked ( IVERFLOW leads from the low< rvoir 

and should be connected to a drainage system. 

A wick fits over the wet-bulb and extends to both the u r and lower reservoirs. The 
flow of water c. i continuous film to be maintained over the surface of the wick, and insures 

a permanently m< d clean wet -bulb. 

The water supply in some localities contains minerals such as lime, wl cause the fixti 

1 the fabric of the wick to deteriorate. Where such conditions i xist, it is advisable to 
use condi ater Sometimes dust and grease collect from the surrounding atmosphere, and 

sedimentary d< from the water cause the wick to become cl< d. This makes it necessary 

to occasionally remove the wick, thoroughly wash or r< w it. Periodical examination ot 
the wick and fixture should be made at. \< or three weeks to make sure that tl. 

re 'Iran and in pood i Litioi 
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HOW TO USE 

Wet and Dry- Bulb Recording Thermometer 
to Obtain Relative Humidity 

In applying "Bristol's Recording Wet and Dry-Bulb Thermometer" to obtain percent of 

^ Ve ,U T h,V ;. ' adin * '•' the -'-'-"' P« and dry-bulb pen a a, ^ 

T **??»* "• thc -• , - 1 -"' fr om that of the dry-bulb. The result is ,1k' ,1 

umn corresponding nearest to the wet-bulb depression and run down vertical column t, 
mtei ion ol honzontal line opposite the nearest to dry-bulb temperature. The figureTthe 
itersection is the percent relative humidity or saturation. 

Jo illustrate with an actual case refer to chart on page 10 select time at 11:30 PM for 

; vh 1 ! dl ^ d 7: bu i 1 ,erature is 114 ° and th e "rt4wlb 92°. The difference between the dry- 

bulb at, wet-bull, ,s 22 . which represents the wet-bulb depression. Using the table on page 11 
•; "i • top hne the Wet-Bulb Depression nearest to 22*: in this instance it is exactly 22° 
Folow down the vertical column to horizontal line nearest to 11 4* dry-bulb temperature- which 
115 . At the intersection of these two lines is 43°. winch is the percent relative humidity 

Time 11:30 P.M. 

Dry-Bulb Temperature. .. 114° 

Wet -Bulb Temperature 92° 

Wet Bulb Depression. .22° 

Percent Relative Humidity 4.?% 



DIRECTIONS FOR ORDERING 

following information is ;ary to furnish the correct Bristol's Recording Wet and 

Dry-Bulb Thermometer 

MODEL -Model Number 211 261 or Moisture-Proof Model 240 



' HART 

(b) 



l.ll 



Size 12-inch or 8-inch 

Maximum and minimum range required 

A orking range 

Revolution of chart, 24-hour or 7-day 



'• ifARAt l I..M ' IF WORK Particular application for which instrumenl is required. 

MOTOR AM) PAN A flow of air over the bulb equal to 12 -fee I per second is necessary for 
satisfactory operation of Wet and Dry-Bulb Thermometer It this is no1 already available 
a Motor and Pan is required to be upplied with the instrument. 

I" Motor and Pan is to be furnished, state whether it is to be operated by D.C. or 

AC. it A.C. give frequency. 

SHIPP1 , 1 I AND BILL] XG — Gi\ e complete instructions for shipping and billing. 
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BOSTON 
MIJ South Bldft, 
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THE BRISTOL COMPANY 

Main Office and Factory 
WATERBl RY, CONN., U. S. A. 
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THE MOST EXTENSIVE LINE OF RECORDING INSTRUMENTS IN THE WORLD 

PRESSURE AND VACUUM 
Bristol's Recording Pressure and Vacuum Gauges 

LIQUID LEVEL 

Bristol's Recording Water Level Gauges 

B: Da v. r 1 G for B iters 

TEMPERATURE 
Bristol's Class I Recording Thermometers Bristol's Class II Recording Thermometers 

Bristol's Class III Recording Thermometers 
Wm. H. Bristol Indicating and Recording Electric Pyrometers Bristol's Temperature Control!- 

HUMIDITY 
Recording Wei and Dry Bulb Thermometers 

ELECTRICITY 

Bristol's Recording Voltmeters Bristol's Recording Ammeters Brisl Recording Wattmeters 

Wm. H. Bristol Recording Milli Voltmeters Wm. H. Bristol Recording Shunt Ammeters 

Bristol's Recording Frequency Meter 
TIME MOTION SPEED 

Bristol's Electric Time Recorders Bristol's Mechanical Time Recorders Bristol's Recording Tachometers 

c f . . ^ . , n MISCELLANEOUS 

bupphes for Bristol Recording Instrument Bristol- Durand Radii Averaging Instrumr 

Gaugeboard Clocks Bristol Engine Counters Bristol Revolution Counters Bristo Patent y Set Screws 

Bristol's Patent Steel Belt Lacing— The Perfect Fastener for All Kinds of Belts 
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In cc marble works plant five Electric OperationRe- 
corders are used to furnish information as to the 
operation of saw and planer, polishing and turning 
Lathes, gang saws, rubbing beds and polishing machines. 
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Bristol's (Mechanical) Motion and 
(Electrical) Operation Recorders 

j^^yQ furnish automatic records of mechanical operations is the 
I J purpose of the recording instruments described in this cata- 
^^*^ log. Two types of instruments are shown as outlined below. 

First, the Mechanical Motion Recorder which automatically 
records the actual operation the time of operation and the extent 
of mechanical movement. It is called Mechanical Motion Recorder 
because the principle of operation is entirely mechanical. These 
instruments are furnished in Round Chart and Strip Chart models. 

Second, the Electric Operation Recorder. This, as the name 
implies, is operated electrically, and in contrast to the mechanical 
motion recorder, it records the fact of operation time of opera- 
tion and the duration of same. 

The Electric Operation Recorders can be furnished in Round 
Chart or Strip Chart models. The Round Chart instruments are made 
to record one operation or any number of operations up to twelve 
on one chart; while the Strip Chart model can be furnished to ivcnrd 
five, ten, fifteen or even twenty different operations on the same chart. 

The instruments described in this catalog are used on all kinds 
of industrial operations, and have an almost unlimited number of 
applications including: operations of Machinery, Elevators and 
Hoists, Conveyors, opening and closing of Doors, Gates, Valves, etc. 

The Mechanical Motion or Electrical Operation Recorders can 
be used in connection with Bristol's Long Distance Transmitting 
System to transmit the records from the source of operation to 
a distant location of even several miles. Such an equipment is 
often used in connection with opening and dosing ofgat.es of spillway 
at reservoirs. 
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The Instrument 

MECHANICAL MOTION RECORDER 

MODE I, 911 



This Mechanical Motion 
Kecorder records not only 

i he fact of operation, hut 
also i he time and extent oi 
movement . 

Such an instrument fur- 
nishes valuable information 
for many important me- 
chanical operations, some of 
which are: Slui< •■• < iates for 
Turbines, movement of < \z 
Holder, rise and fall of 
Hydrometer, movement of 
Alternating Current Feeder 
Regulator, operation of 
Valves, movement of Plun- 
ger Feeder, movement of 
Elevator ami ( "nrs, n i r>al 
of Open H.-arth Furnace, operation of Auto- 
matic Weighing Machines, operation of 
Conveyors, opening and closing of Gates for 
Water Wheel. Crushing Machine in Mines, 
Bell Conveyor, variation in Water Level at 
Water Works with Float, depth and motion 
of Dredge, timing Centrifugal Wringers, 
Beater in Pulp Mill. Engine Governors, Pulp 
Grinders, movement of Damper Opening. 
The construction of the instrument is ex- 
tremely simple. The lever arm shown in tl e 
illustration, passes through a slot in the 
l" ""in of case and isattached to the penarm, 
whh !i records directly on the revolving chart. 
Be ause then- is no complicated mechanism 
'" '-" ' out of order, such an equipment will 
operate for years without repair., or ad- 
justments. 

When installing the instrument for use. 

i 'i<m is made with the lever arm. The 

standard length of le arm is 11 im I i and 

adjustable down to 2 inches. p. i s ; ,p 

ljustable to any position within an angl. 
180 degrees. However, when using the full 




length of the lever arm. 
at the end a 5-inch met ion 
"f full scale deflection can 
be secured. The motion 
t o be recorded can. if neo 
sary, be reduced or mul- 
tiplied by use of pullej 
levers, or other reducing 
or multiplying devices. 
See diagrams on page 10 
showing how instruments 
have been installed for 
some applications. 

If instrument is to be 

installed where atmospheric 
conditions are unusually 
damp or dusty, a more 
rugged case Model 940 can 
be furnished. This case is rectangular in 
shape, made of cast iron and gasketed. 
The lever connection on this model is ma< 

at the back instead of the bottom. 

Instrument Model 911 illustrated, or 
Model 940 can be furnished in two sizes 
having charts 12 inches or 8 inches. The 
standard finish for case of both models is 
black enamel. 

For some places it is desirable to have an 
instrument with inverted penarm. That i 
penarm operating from the top instead of 
upright position as illustrated here. Models 
911 and 940 can be furnished with inverted 
penarm at the same price as upright. 

In addition to the Mechanical Motion 
I Reorder Instrument using round chart. 
similar equipment can be turn ed with 
strip -hart, in appearance it is like the 
Electric operation Recorder shown on 
page 8. Such an instrument will give a 
continuous record for 4o days without chang 

inc chart. 
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The Chart 




The amount of water, and the time i1 passed through water wheel gate, is shown by the 
above chart record made with Bristol's Mechanical Motion Recorder at a large Textile Mill. 












Complete List of Charts given on Page 12 
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The Instrument 

(ELECTRICAL) 
OPERATION 

RECORDER 



II ECTRICAL 

OPI l< VI Io\ RECORDER 

MODI I 911 

This model of instrument 
can be furnished with one 
I enarm or any number up 
to twelve. Instrument at 
left is shown with one pen- 
arm; instrument at right 
with six. 




The Pact of operation time of operation — 
and the duration are recorded by Bristol's 

Electric Operation Recorders. 

One superintendent of a paper mill re- 
marked: "The Electric Operation Recorder 
is used by us to register the operation on 

ix paper machines. This chart shows us 
each morning how long each machine was 

lopped during the previous 24 hours and 
the number of breaks occurring in the sheel 

of paper.'* 

In extvy industrial plant there are certain 
machine-, i r mechanical operations on which 
it is desirable to have a constant check. 
Many important usi swillsuggest themselv* 
to any superintendent or engineer who con- 
siders the fact that Bristol's Electric Opera- 
tion Recorders can be used to record any 
mechanical operation or movement from 
which a simple contactor can be operated. 
See page 15 for Electrical Contactor often 
used for this purpose. 

The Electric Operation Recorders Model 
91] illustrated above can be furnished in two 
sia . having charts 12 inches or 8 inches in 
diameter, The 12-inch size can beequipped 
with from one up to twelve penarms to 
•rd as many different operations on the 
• rt, while the 8-inch size can he used 
with from one to ix penarms. 



This same model, either size, can be fur- 
nished with inverted penarm when desired, 
at no change in price. 

Because this instrument is electrically 
operated does not make it a complicated 
equipment. Each penarm is an independent 
unit and i- operated by an individual elect tic 
magnel and circuit. The necessary electric 
current may he supplied from batteries or 

lighting circuit. See wiring diagrams on 
page 11. 

The electrical feature permits the instru- 
ment to be installed a long distance from the 
< 'pem t ion to be recorded. It is only neces- 
sary to run wires between the two location 
The distance may be even several thousand 
feet. 

For use in locations where there is an 
unusual amount of dampness, dust or dirt, 
a nn re rugged case Model 940 is recom- 
mended. This case is rectangular in shape 
made of cast-iron and gasketed, so that it 
isdust-proof and moisture-proof. It uses the 
same round charts as Model !H 1. 

Standard finish for cases of both Model 
911 and 940 is black enamel. 

On page 11 are diagrams showing how ti 
instruments have been installed for a few 
applications. 
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The Chart 



- ofc 




The above chart record shows cakes of ice 
as pulled from ice tank. It is operated in 
connection with electric hoist used to lift the 



ice. The recording instrument is located in 

the office across the road from in -making 
plant. 
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Complete List of Charts given on Page 12 
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The Instrument 

"STRIP CHART" 
ELECTRIC OPERATION RECORDER 

MODEL 925 




Tin's instrument uses a straight or strip 
chart which furnishes a continuous unbroken 
record over a period of several days. The 
chart is 90 feet long and when operated at a 
speed of 1 inch per hour will provide a 
record for 45 days. Faster speeds . if ;; inches 
and 6 inches per hour are also available. 

The records on the strip chart appear in 

parallel form which is a ready means of 

comparing several different operations. The 

chart as it comes from the instrument is 

rolled up, which is a convenient form for 

filing and future referen.-e. However, when 

desired any portion of the chart may be cut 
off. 

The illustration shows the instrument 
equipped with l'o pcnarms whirl, record 



twenty different operations on one chart. 
but may also be furnished with 5, 10 or 15 
pens as required. 

Connections can be made either at the 
bottom or back. The back connection is the 

one generally used for switchboard instal- 
lat ion. 

Hundreds of different operations in many 
different classes of industries are being n 
curded with Bristol's Electric Operation 
Recorders, a few of which are: the opera- 
ndi of Valves. Switches, Pumps. Railroad 
Trams, Elevators. Coke Ovens, Reversal 
Valves of Open Hearth Furnaces, Taper 

Machines, Weighing Machines, Cement Kilns, 
Trollej Cars, Railway Switches, Till Tn 
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The Chart 
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Full sized specimen section of chart with 
record made by a twenty pen Strip Chart 
Electric Operation Recorder. The record 
shows the operation of twenty bicycle tire 

pn es in a lar^e rubber works plant. From 



this record it is an easy matter to compare 
the relative operations of the several presses. 
It is also a check on the efficiency of men 
and equipment. 









Complete List of Charts given on Page 12 
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A Few Methods of Applying 
Mechanical Motion Recorders 




THUMB SCREW 



BALL a SOCKET JOINT 



\ 



ROD 





BALL FLOAT ZERO LEVEL OF LIQUID 



Mechanical Motion Recorder used as a 
Liquid Level Gauge 




Applied to Paper Rolling Machine to Record 

thickness of paper 



• • W i~,' ', 



z 



CASE 3" X 4 X 6 FOR 
PROTECTION 



BRISTOL S MECHANICAL TIME RECORDER 
LOCATED TO CLEAR ADJ WHEEL. LEVER OR 
HANDLE ON BEATER 




12 WHE EL. 



1" WHEEL 





BRISTOL S 
MECHANICAL 
TIME RECORDE 




CORD 



PLUMB BOBS 



Used in connection with Lighter Bar of 

Pulp Beater 



To record operation of 
Gas Holder 
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How Electric Operation 

Recorders Are Used 
For Some Applications 



it passes down the chute 



ANY POSITION OF STARTING LEVER 
WHEN SYSTEM IS IN USE 
SHOWING CIRCUIT OPEN 



STARTING AND STOPPING LEVE R 
OF BUCKET CARRIER SYSTEM 




POSITION OF STA 



(f 



\RTlNG LEVER C_Efc 

YSTEM IS NOT INSULATED f 



WHEN CARRIER S 
IN USE. SHOWING CLOSED CIRCUIT CONTACTS 




A type of contactor used for 
varied applications 



ALARM BELLS 



RECORDERS WITH ELECTRIC ALARM CONT 



ELECTRIC TIME RECORDER 



Operation 
Recorder used in 
connection with 
other recording 

instruments and 
alarm bells. 

The Operation 
Recorder records 
each time the 
alarm is rung. 
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BRISTOLS 




Charts 

Below is driven list of charts with ranges etc., to select from for your particular use. 
Samples of charts will be sent for inspection. When requesting samples, specify the chart 



number. 
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For— MECHANICAL MOTION RECORDERS 

ROUND CHARTS for use with 

Mechanical Motion Recorders Models 911 ami 940. 



No. 


Scale 


Graduation 


One R< 

of Chart 


Size 


952 


i. 20 


I triform 


12 Hour 


12* 


964 


ii 101 


Uniform 


21 Hour 


VI" 


967 


ii 50 ft. 


i triform 


2 1 Hour 


12* 


965 


(» 100 


I "inform 


21 Hour 


12' 


953 


1 1 


Uniform 


7 Day 


8" 


961 


1 1 


I ri i form 


24 Hour 


- 


960 


n 100 


I tniform 


24 Hour 




9<i_' 


.i 20 


I tniform 


21 Hour 


8" 


968 


n 5<) 


i triform 


24 Hour 




971 


5 10' 


Uniform 


7 Day 


8" 



STRIP CHART for use with 
Mechanical Motion Recorder Model 925. 

X<>. S-J051 Scale 0-20" Uniform Gradual ion Speed 3* per Hour. 



For ELECTRICAL OPERATION RECORDERS 

ROUND CHARTS for use with 
Electrical Operation Recorders Models 911 and 940. 



Chart 


Radial Tim. 


Om ):■ 


ze 


No. 


Divisic 


of Chart 




910 


1" Seconds 


1 Hour 


12 


908 


12 Second- 


l Hour 


12 


915 


l Minute 


Hour 


1 2 - 


912 


1 Minul 


Hour 


12 


905 


•J M:. 


12 Hour 


12* 


917 


Minute 


3 Hour 


12 


913 


10 Minuto 


L'l Hour 


12 


904 


15 Minute 


12 Hour 


12 


911 


1 Hour 


7 I)av 


12" 



STRIP CHART for use with 
I lectri.al Operation Recorder Model 925. 



No. S901 
S902 



ed of Chart 1 Inch per Hour. 
N>eed of Chart 3 Inches per Hour. 
Speed of Chart 6 Inches per Hour. 











Chart 


Radial Time 


One Rev. 


Size 


No. 


Divisions 


of I art 




909 


12 Seconds 


1 Hour 


8* 


9] l 


2 Mini: 


12 Hour 


8' 


•km; 


Minn 


24 Hoi 




02 


1" Minute 


24 Hour 


B 


90 1 


15 Minui. 


12 Hour 


8' 


901 


1 Hour 


7 I): 


8' 
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Clock Movement 

USED IN BRISTOL'S RECORDERS 












a*=>' 






Located back of the chart in all Bristol's 
Recording Instruments is a dock movement, 
the purpose of which is to revolve the chart! 
This is an importanl function because it 
makes it possible to furnish the information 
on the chart as to the exacl time at which 

operations take place. 



SPRING MOTOR CLOCK 




The standard clock used in Bristol's 

Round ('hart Recorders is a Seth Thomas 
movement, spring motor type. This high- 
grade movement can he depended upon to 
operate continuously, and insures a mini- 
mum of .lock trouble. 

Shown in illustration h is mounted in an 
individual metal case which is furnished as 
an extra precaution to protect the clock 
from dust and mechanical injury. 



ELECTRIC MOTOR OPERATED CLOCK 




• 



S\ 



When desired, electrically operated clock 
can be furnished. It is used in place of a 
spring mot.., clock, and. of course, has the 
advantage of no winding required. For large 
installations where several recorders are 
used equipped with the electric clocks, 
it is possible to have all charts operating in 
unison. 

The electric clock furnished with Hristol's 
Recorders is the "Warren Telechron Clock.*' 
It operates on alternating current where fre- 
quency is known to be constant, or where 
power system has synchronous frequency. 
It can he furnished to use for 60, 50, 40 or 

25 cycles. 

This electric clock is available for 24-hour 
or 7-day revolut ions on round chart recorders, 
and for 1. 3. (> or 12 inch per hour speeds 
on strip chart recorders. 

As the Electric Clock is not standard 
equipment an extra charge is necessary. 
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Wiring Diagrams 
FOR ELECTRICAL OPERATION RECORDER 

NOTE: Connect ions are shown for two pens only, but for any other number it is similar. 



B P BlOC* on I*«:t 



' * \ 1 



l + « 



^ \ Contact Math* 



3 V D C 

BATTERY CIRCUIT 



^4- 



\\ 



2 J 

4 1 



3 V O C 



BATTERY CIRCUIT 



WITH COMMON* RETURN WIRE 



I 3 9 



r^=cn 



u 



10 Watt 1 tO V Lamps 



\\ 



1 lO V A C OR O C 



WITH LAMPS 



>JL 



: 1 



1 a * •« 



2 4 c 



Bill 



MO V A C OR O C 



WITH RES BOX 



WITH INDIVIDUAL CIRCUITS 



-f> 




\ 



u 



• 2 

— t 1 



IP Watt 11Q 



LA -Pi 



\ 



11C V 



t' C 



WITH LAMPS 



on 



Rl&. Bo« 



\ \ 



1 IO V A C OO O C 



WITH RES BOX 



\ 

U 



t 



1 3 



» 4 



• 



j 



v Tran- 

— Trm 



1 10 V AC 



WITH TRANSFORMER 




WITH TRANSFORMER 



AMiJ IIQg V Than* 

H 



no v a c 



NOTC CQXNCCTiQNS »«[ SMC*-* 

row Two PCN5 OWL* 

COMNICTIOM rOM »LL OTHER ^CNS SIM 



WIRING DIAGRAMS 



BRISTOL'S ELECTRIC TIME RECORDERS 



ADDITIONAL RESISTANCE 




When operated from direct current, Bris- 
tol's Electrical Operation Recorders can be 
furnished self-contained for a maximum of 
three volts, using dry cells or storage battery. 
For higher voltage, that is, lighting or power 
circuit of 110, 220 or higher, a Resistance Box 
like that shown is necessary. This is i nserted 
ill scries to reduce the power applied to the 
magnet coil. 
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DIRECTIONS FOR ORDERING 

For Use with Catalog No. 1601 

BRISTOL'S MECHANICAL MOTION AND ELECTRICAL OPERATION RECORDERS 

1. QUANTITY, 

2. MODEL NUMBER. (911, 940 or 925.) 

3. FINISH OF CASE. (If other than Standard.) 

4. SIZE OF CHART. Round Charts can be furnished 12-Inches or S-Inches in diameter. Strip Charts are 

always 6-Inche3 wide in rolls 90-Feet long. 

5. CLOCK OR REVOLUTION OR CHART. 

Round Chart— 7-Day. 24-Hours and 12-Hours as listed. Faster speeds can be furnished when desired. 
Strip Chart— Clock speeds of 1-Inch per hour, 3-Inches per hour and 6-Inches per hour are standard. 

6. CHART NUMBER. Give chart number if listed. In case chart required is not listed give the details of 

what is wanted, and if possible a rough sketch. Special charts can be furnished graduated to order. 
Prices quoted on request. 

CONNECTIONS. (Front or Back Connected.) 

Front Connection is standard for Model 911 Mechanical Motion Recorder, and will be furnished unless 
otherwise specified. On Models 940 and 925 Back Connection is standard and is the only way in which 
these models can be furnished. 

Front Connection is standard for all models of Electrical Operation Recorders and will be furnished 
unless otherwise specified. 

8. NUMBER OF PENS. Electrical Operation Recorders. 

9. VOLTAGE. Of current used to operate Instrument. (Does not apply to Mechanical Motion Recorder.) 

10. FREQUENCY. If alternating current is used state frequency. (Does not apply to Mechanical Motion 
Recorders.) 

APPLICATION FOR WHICH INSTRUMENT WILL BE USED. In order that there may be no 
possible rhance to furnish the wrong equipment for the application in hand, in addition to the information 
given above it is desirable to know just what is required of the instrument and where it is to be used. 
Give as much of this information as possible, and rough pencil sketches are oftentimes helpful. 

12. SHIPPING AND BILLING DATA. 
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September, 1927 



LIST PRICES 

For Use with Catalog A'o. 1601 
ELECTRICAL OPERATION RECORDERS 

ROUND CHART MODELS 

Prices given below include Instrument with Standard Finish Case, 24-hour or 12-hour 
clock, and furnished complete with 100 Chart-, Motile of Bristol's Special Recording Instru- 
ment Ink and Filler, Padlock and two Keys, Clock Key with Transformer or Resistance 
required, Screws or Bolts for Mounting. 

3 VOLTS D. C. OR 6 VOLTS A. C. 30 OHM COIL 

Model No. Size 
No- Pens Chart For Additional Pens 

Ml 1 12-Inch $55.00 List Add $11.00 List each up to 12 

1 8-lndi 45.00 " - 11.00 ■ 6 

940 1 12-Inch 60.00 " " 11.00 ' * ' *12 

1 8-Inch 50.oo ■ « 11.00 u ' " " 6 

440-220 OR 110 VOLTS A. C. WITH TRANSFORMER 6 V. SEC. 

911 1 12-Inch $65.00 List Add $1 l.oo List each up to 

1 8-In. 56.00 " 11.00 * * * " 6 

940 1 12-Inch 70.00 a a n.00 • " « « v: 

1 8-Inch 60.00 " * 1 1.00 ■ ■ « ■ g 

110 VOLTS D. C. WITH RESISTANCE 10 OHMS PER VOLT 

911 1 12-Inch $68.00 List Add $i:L00 List each up to 12 

1 8-Inch s.00 " - 1.1.00 " " ■ « 6 

940 1 12-Inch 7.;. 00 ■ " lrj.oo ■ ■ " " 12 

1 8-Inch 63.00 ■ " 13.00 ■ " * « 6 

220 VOLTS D. C. WITH RESISTANCE 10 OHMS PER VOLT 

911 \ 12-Inch $70.00 List Add $15.00 List each up to 12 

1 Inch 60.00 u " 15.00 ■ - - " 6 

940 1 12-Inch 75.00 " " 15.00 " u « « J 

1 8-Inoh 65.00 " " 15.00 * ■ « « 6 

7-Day Clocks 9 , nri _, . T . 

$1.00 Extra L: 

Electric Time Recorder Pen can he applied to Round or Strip Chart Re n{ r Gauges 

or Thermometers for ,■ . ing time of open ns 110V D. C. or A. C $35 00 

220 S I». c. Extra 2 *_ 

Battery or Dry Cells 2 

Resists an be mounted inside of Instrument on 1 10 Volts on one or two pens if desired. No extra charge 

Pen SI £ IT™ V ° h " P ° V 7 m - Q*** « Zi 

fen Snifter to permit making 7 records on 01 e « hart on single pen recorder. . Quoted on nest 

For din urrent over 220 Volts. d«__ n < 1 * u • 

^ T r, ;; u ir e d , i ,„„ _ ,, r ;,, it „ each . i; _;;;;;; pn ? Qu °tio^o : 
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LIST PRICES 

For Use with Catalog No. J $01 
ELECTRICAL OPERATION RECORDERS 

STRIP CHART MODELS 

3 V °LTS D. C. OR 6 VOLTS A. C. 30 OHM COIL 

Model No. ~ - 

No - p <^ s hart 

For A dditional Pens 

5 Strip $250.00 List Add $25.00 List for every five pens up to 20 

440-220 OP. 110 VOLTS A. C. WITH TRANSFORMER € V. SEC. 
D2 ° 6 Strip *260-*° List Add $25,00 List for every five pens up to 20 

110 VOLTS D. C. WITH RESISTANCE 10 OHMS PER VOLT 
925 5 STrip 92SSM Add $40.00 List for every five pens up to 20 

220 VOLTS D. C. WITH RESISTANCE 10 OHMS PER VOLT 
928 6 Sfr 'P $275.00 List Add $50.00 List for every five pens up to 20 

For direct current over 220 Volts v^~, n * « ,- . 

Prices Quoted on Application 

When required with individual circuit to each magnet add $l0 00 Extra y. 

Double Throw for marking penarm on request No Extra Ch 

CONTACTORS 

Lever Type 

Hi Duty Type -E- * J.00 

Push Switch Type -A" ^. 

R^Type-H- :::::::::::::::::::::::::::::::: ».£ 

FOR TELEPHONE AND TELEGRAPH SERVICE 

500 Ohm Coils for 21 Volt D. C. used on telephone and telegraph no extra charge, over 1 10 Volts D. C. prices 

RESISTANCE 

D. C. Resistance, Ward Leonard Type, on porcelain base for 250 Volts D. C. or less each $3 .50 

J "ri< i B for 110 Volt D. ('. cover same voltage for A. C, if A. C. instrument wanted with resistance. 
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LIST PRICES 

For Use with Catalog No. 1601 
MECHANICAL MOTION RECORDERS 

ROUND CHART MODELS 

Prices given below include Instrument with Standard Finish Case, 24-hour or 12-hour 
clock, and furnished complete with 100 Charts, Bottle of Bristol's Special Recording Instru- 
ment Ink and Filler, Padlock and two Keys, Clock Key and Screws or Bolts for Mounting. 

Model 12-Inch Chart 8-Inch Chart ~~ 

911 $40.00 List $30.00 List 

040 50.00 ■ 40.00 ■ 

7-Day Clocks $4.00 Extra 

Instruments are regularly furnished front connected. When required back connected 

for Model 11, there is a charge of $5.00 Extra List 

Case can be furnished made of bronze (Model 910) with nickel finish, at $5.00 Extra List 

STRIP CHART MODELS 

Prices given below include Instrument with Standard Finish Case, and furnished with one 
90-Foot Chart Roll, Bottle of Bristol's Special Recording Instrument Ink and Filler, Padlock 
and two Keys, Clock Key and Screws or Bolts for Mounting. 

Model Strip Chart 

925 $1 55.00 List 

WARREN TELECHRON CLOCKS 

For Round Chart Recorder, Direct Mar! lug, 24 Hour, Extra List $25.00 

Other Speeds quoted on request. 
For Strip Recorders, Standard Speeds without rewind, Extra List 10.00 

SUPPLIES 

ROUND CHARTS 

Ink Recording, for use with Bristol's Recording Motion and Electrical Operation Recorders, 

size 8-Inch Diameter, per 100 | $q 

Size 12" Diameter 1.68 

STRIP CHARTS 

For use with Bristol's Recording Motion and Electrical Operation Rer-orders. per Roll 90-Feet Long 1 . 10 

CHARTS ENCRAVED TO ORDER, quoted on request. 

BRISTOL'S SPECIAL RECORDING INSTRUMENT INK 

Four-ounce Bottle g5 

Pint Bottle '..'............[ l 90 

Cjuurt 1 '.ni tie ;{ 

Combination Rubber Stopper and Glass Filler 

CHART HOLDER FOR WALL OR SHELF USE 

Universal Style j 50 

ALL THE ABOVE PRICES ARE F. O. B. WATERBURY, CONNECTICUT 
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Transformer 
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When Bristol's Electrical Operation Re- 
corders are used in connection with Alter- 
nating Current of commercial voltages, a 
Transformer is furnished with each instru- 
ment in order to reduce the voltage applied 
to the proper value. For ordinary use this 
is six volts, but can be furnished with 

secondary winding for higher voltage when 
required to overcome high resistance due to 
long wiring connection. This is available 
for use on 110, L'L'O. 440 or 550 volts A. (\ 






3 * < 



02 



- 33 






Contactors 



BRISTOL'S IMPROVED LEVER 
OPERATED CONTACTOR 




Thia Contactor is suitable for use on A. C, or D. I 
circuits up to 220 volts. The working parts are en- 
tirely inclosed except for the slot through which the 
lever operate 

Only a small amount of power is require I t<> operate 
thus contactor. The make and break Es accomplished 
by a wiping action; contact points are silver. 



CONTACTOR TYPE "E 1 
For Heavy Duty Service 




This contactor is especially suitable for operations 
like reversing valves on Open Hearth Furnaces and 
other heavy duty work. It is substantially built. 
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TYPE "A fl PUSH SWITCH 



For installations where it is 
required to use a Push Button 
t<> close the circuit, such as on 
do< rs, this style of contactor is 
adapted. En operation, the 
circuit i> closed n hen button i> 
pushed in, and opened when 
reb ased. 



CONTACTOR TYPE "H" 





Sometimes a contactor with roller is 
required to adapt it to the device with 
which it is to be used, for which purpose 
the above illustrated contactor is recom- 
mended. 
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Installed rn the office 
of the general manager 
ma bio Western Cement 
Plant, this 20 -Pen 
Electric Operation Re - 
corcfer tells him at all 
times if the various 
crushers rolls, etc a re 
m operation 



... 



: 

























■■£ 



cording andlndicating 



ami* 



m nif 



Turbine and Generator m the, 
Power Plants 



Paper Machine in 

Paper Mill, 

Hoisting Eng- 
ine in Mines, 
rtc.,etc. 









CP T~s 



Stir 



7 „ 






4 






701 




INTEO IN U. S 







'-!■•] 






:■ 



^■■^^■■■■■■^^^^■I 



II 









I 



RecorlSp 






i 







ROUND CHAR' 
with RECORD 

This is a reproductH 
Round Chart record it 

Bristol's Recording 
Tachometer. Model 
installed in conno - oi 
paper machine at \Va 

»tc Fihre Com pa 
Wisconsin , 









Hi. Bristol Comply, W.terburj I onn I S A 






Speed 

on Round Chart 
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, 5 simply a matter of 
whether the Round 
I or Strip Chart is 
^n table for individual 

I The instrument used 
■iishing either form 
fcrd is equally de 
le. 

e Round Chart pn 
a record for a com' 
Kycle of time, i. e., 
■s, 12-hours, etc., m 
iy restricted amount 

■:e, thus it requir 
uck glance to take 
entire situation and 
ely detect any 
ties in operating 

trast, the Strip 

gives a continuous 

over several weeks. 

iay be preserved 

or cut off to in- 

v period of time 

5d. Within the limil 

rument case the 
di- viable for 8-hours, 
[operated at standard 
| of i -inch per minute, 
a longer time if not 
U but instead, 
fid to pass through 
S bottom of case. 



or Strip Chart 




SPECIMEN STRIP CHART 
with RECORD 

This shows section of Strip Chart with 
record made by Bristol's Recording Electric 
Tachometer, Model 1825. The instrument is 
installed in connection with paper machine 
and shows speed of paper passing over roll. 
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ELECTRIC TACHOMETER 

The Bristol's Electi Tachometer described 
in this bulletin is an electrical device for recording 
and indicating the speed of rotation of any piece 
of revolving machinery. The equipment includes 
1 -t) a Magneto, (2nd) Instrument which 1 
Voltmeter. 



HOW IT OPERATES 

The magneto is driven from the machine 
whose speed is to be measured and, generates a 
voltage directly proportional to its speed. A wire 
lead connects the magneto to the Voltmeter 
Instrument which is calibrated to read in revolu- 
tions per minute, feet per minute, etc. 

ADVANTAGES 

The Electric Type of Tachometer has many 
advantages to recommend it. 



Inherently more accurate than some other 

types. 

Accuracy is practically permanent and do 
not change with use, because wear on the 
bearings of the magneto has no effect on the 
voltage generated. 

Follows vari ms in -peed gradually without 
jumping. 

No complicated moving parts. 
Very light in weight. 

Occupies little space and may be readily 
installed on machines and devices where a 
more bull id complicated apparatus would 
be impossible. 

The Recording and Indicating Instrumen 
may be placed in any position even remol 
from the magneto by simply extending the 
connecting wire leads. 

When properly installed and adjusted, the Lii 

of this electric tachometer equipment seep- 
rionally long. 



1. 



4. 

6. 



8. 




Very little li ation or attention of any 

kind is required. 



MAGNETO 

The magneto used as part of Bristol's Tachom- 
eter Equipment is the "Weston" Model 44. It is 
a direct current generator having a permanent 
magnet field and revolving armature provided with 
a commutator. 

The distribution and uniformity of the magnetic 

flux across the air-gap is governed by pole pieces 

of proper shape and the permanency of the mag* 

netie circuit in the magneto is obtained by an 

optionally small air gap. 

The brushes and commutator segments are 
constructed of a special non-corrosive alloy having 
an exceptionally long life, and there is no change 
in terminal voltage due to variations in the contact 
resistance between these two parts. The brush 
are definitely adjusted for position when the mag- 
neto i- issembled. These and the commutator do 
not require any attention except cleaning at long 
intervals. However, the brushes are so designed 
that they may be easily replaced. 

The armature is constructed so as to have 
unusual mechanical strength and is mounted in 

self-aligning ball bearings which permit extremely 
free rotation and which require very little atten- 
tion. These are the only moving parts in the 
magneto. 
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Exploded View Showing Parts of Magneto 
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The leads from the indicating and recording 
instrument are connected to two binding pos 
mounted on the periphery of the magneto case. 
As the magneto may run in either direction the 
polarity of the binding posts depends on the 
direction of rotation, and in order to indicate 
the ( + ) binding post, two arrows are shown on 
the outside of the c pointing in the two direc- 
tions of rot i. The arrow which points in the 
direction agreeing with the actual rotation indi- 
cates the ( -f- ) binding post. 

A case of drawn steel finished in black Japan 
i- used to enclose all parts of the magneto. It 
thoroughly prote them from dirt and moisture, 
and also Ids them against external magnetic 

fields. For dimen - see Drawing. 



OPERATING CHARACTERISTICS 

The magneto i I usted to genet n E.M.F. 

of ft v r iooo R.P.M. and to have an internal 

ice of exactly ioo ohms. 

The voltage generated by thi igneto is 

directly proportional to the speed, th.-.t is, the 
speed-voltage curve perfectly straight line. 



MAGNETO SPEEDS 

200 R.P.M. is the lowest magneto speed for 
the highest reading on instrument when one 
recorder or indicator is used. 

400 R.P.M. in the lowest magneto speed for 
the highest reading on instrument when two 
recorders or two indicators or a recorder and an 
indicator are used. 

1000 R.P.M, is the highest magneto speed for 
the highest reading on instrument or instruments. 







Magneto Mounted in Water-Tight Case 
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METHODS OF DRIVE 






The auxiliary driving mechanism for external 
connection, except for universal joint drive, is 
carried on a large dirt proof ball bearing mounted 
on outside of the case and connected to the arma- 
ture shaft through a flexible coupling so that no 
shocks or strains are transmitted to the armature 
shaft from the device of which speed is being 
measured. 

The illustrations following clearly illustrate 
the various methods of drives. 




Magneto with speeding-up-stand 










Magneto with pulley for belt drive 




Magneto with universal joint 
for direct drive 




Magneto on speeding-up-stand and with 
universal joint drive 




Magneto with direct gear drive 



Mags 
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Magneto with silent chain dri 
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Magneto on speeding-up-stand arranged for 

gear drive 
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Magneto with speed-reducing-stand arranged 
for universal'joint drive 



Magneto with speed-rcducing-stand arranged 

tor he It drive 





Magneto on speeding'tip-stand arranged for 

silent chain drive 



Magneto in Water-Proof Box with anemometer 
• inc, for measuring variations in velocity of 

air currents 
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SPECIAL UNIVERSAL JOINT 



(For Use with Speeding-Up-Standj 



3 

i 




\ 



1 



This is an 1 ivy duty universal 

joint especially adapted for connecting counter 
shaft or speeding-up stand to driving shaft. 
It is made by a concern specializing in high 



grade machine work and is designed for heavier 
work than the standard universal joint in' 
eluded in specifications with regular tachometer 
equipment not employing speeding-up-stand. 
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DIMENSIONS OF MAGNETOS 



— In D.a Mol« 




Diagram giving dimensions for 
standard Magneto Model 44. 



Diagram giving dimensions for 
Magneto Model 44 with Water- 
Tight Case. 
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ELECTRIC TACHOMETER 
INSTRUMENT 

All Bristol s Electric Tachometer Instruments 
use tor measuring element a D.C. Voltmeter 
Movement, "Weston" nuke, which is specially 
designed tor use in connection with magnetos and, 
is thus particularly adapted for tachometer work. 
It is double pivoted high resistance type, and 
responds instantly to the slightest changes in 
volt Jso rugged and will stand up under long 

continuous service. 

LONG DISTANCE FEATURE 

There is practically no limit to the distance 
possible between instrument and magneto; a duplex 
copper lead is used to connect these two unit 
For convenience. 15'feet is specified as standard 
length, but this is only arbitrary and can be varied 
to suit individual installations. The flexibility of 
this long distance feature makes it possible to use 
Bristol s Electric Tachometers in inaccessible and 
difficult locations where other types could not 
possibly be installed. It allows the instrument to 
be mounted in the most convenient place to be 
easily referred to. 

RANGE 

Bristol's Electric Tachometer Instruments can 

be furnished to indicate or record any speed or 

revolution within usual commercial range limits. 

ch instrument is calibrated to range most 

suitable for individual need-. 



RECORDING INSTRUMENTS 

Closer control and uniform operating con- 
ditions always follow wherever recording instru- 
ments are properly appli fid used; because tl 
furnish a reliable record hour by hour, day by day, 
of condition^ as they take place. These records arc 
available for inspection and readily show up any 
unusual occurrences also an easy means of com- 
parison, and with the information furnished it is 
often possible to trace the very source of any 
trouble. Bristol's Recording Tachometers for 
recording speed or revolution of all kinds of 
operating machinery .ire no exception to this rule. 

ROUND or STRIP CHART RECORDS 

Bristol's Tachometers ire furnished in two 
types; 1 st. Instrument for miking records on a 
Round Chart, znd* on straight or Strip Chart. 
Eaeh ba inf ges and should be select 

with the ide to which is better suited for the 

work in hand. 
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ROUND CHART 

RECORDING ELECTRIC 

TACHOMETER 

MODEL 1837 

The round chart supplies a record for complete 
cycle of time, L e., 24 hours, 12 hours, etc. When 
presented in this form, it is possible to take in 
the entire situation at a glance. 

DIRECT MARKING 
RECORDING SYSTEM 

Direct marking recording system on smoked 
(carbon coated) chart is used with the round 
chart Bristol's Recording Electric Tachometer. 
This method reduces friction to a minimum, and 
this is essential because ot the extreme sensitivity 
of the milli voltmeter movement. 

The chart used has a sensitized carbon coated 
surface and in operation, as the penarm comes in 
contact with the coated surface, it leaves a white 
record line. On removing the chart from the instru- 
ment, it is dipped into a fixative solution which 
makes the record permanent. 

In addition to being very responsive to the 
slightest changes, this method of recording is 
absolutely reliable, and a record is always sure to 
ult if the instrument operates. There is no evapo- 
rating or clogging. Furthermore, the record on the 
coated chart is very clean cut and may be read with 
a high degree of accuracy. Full sized reproduction 
of smoked chart with record shown on page 2. 
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CHARTS 

All charts used with Bristol's Round Chart 
Recording Electric Tachometer- have uniform 
graduations on the time arc. This give- a uniformly 
open reading over the entire range. For list of 
charts see pages 14 and 1^ 



CLOCK 

To revolve the chart, a powerful high grade 
clock is used, and is located directly back of the 
chart. These clock- c n be furnished for different 
speeds so that the complete revolution of the chart 



may be 24 hours, 12 hours, 6-hours. etc., as re- 
quired. The charts used are also divided into time 
which correspond to the speed of the clock. 
Thus it is always possible to tell from the chart 
record the exact time at which certain conditions 
take place. 

INSTRUMENT CASE 

The Recording Electric Tachometer Modei 
is made in one size, to use 8-inch round char 
The case is rectangular in shape, made of all 
metal and finished in black enamel with nickel 
-ed part- 




STRIP CHART 
RECORDING ELECTRIC TACHOMETER 

MODEL 1825 



The instrument shown here is designed to 
furnish a record on a straight or Strip Chart. Where 
continuous records for longer time than 24-hou 



• required, or when a wide open record i nted 
for test purposes, this Strip Chart Recording 
Model should be used. 



: 

scale <*■ 
gefot >< 

for - 

or 

rurtl 



I 

The 

*d 
:101a 
the pea 

does noi 
Cap 
the pen 



Spec 
toautOG 



M 

M* 

can be ft 

5, of 

ding 
alter 

orv, 

Such 

with ei 

CharU 

for 

men 



The 



■ 






■ 



" 



■ 












■ 



Recording and Indicating Tachom 



ETERS 



PAGE II 



m^V 






CHART 
The chart is 6 inches wide, with an actual 

te Of %y A inches They are furnished in lengths 
go-teet long and, when driven at a standard speed 
of i inch per hour, will furnish an unbroken record 
for 45 days duration. If for experimental purposes 
or other reasons, a closer detailed reading is 
required, taster speeds of finches and 6-inches 
per hour, also i inch, yinches and 6-inches per 
minute are provided for by making a very simple 
adjustment. Other speeds can be furnished as 
specially required for individual instances. The 
fact that scale graduations are uniform on the arc 
is a further aid to accuracy in reading record. 



DIRECT MARKING 
INK RECORDING SYSTEM 

The Direct Marking Ink method of recording 
is used with this Strip Type Recording Electric 
Tachometer. As may be seen from illustration, 
the penarm is mounted in a position above the 
chart and is so adjusted that it swings clear and 
does not come in actual contact with the chart. 
Capillary attraction causes the ink to flow from 
the pen point and makes a continuous record. 

CLOCK 

Specially constructed powerful clock is u 
to automatically wind the chart and drive the roll. 
This clock requires winding only once every week. 



MOTOR OPERATED CLOCK 

When desired, an electrically operated clock 
can be furnished in place of the spring wound type. 
This, of course, has the advantage of requiring no 
winding. This electric clock requires for operating 
alternating current of constant known frequency, 
or where power system has synchronous frequency. 

Such an electric clock can be furnished for use 
with either Strip Chart Instrument or Round 
Chart. On Strip Chart Recorder it is available for 
chart speeds of i, 3, 6 or 12-inches per hour and 
for 24-hour revolution on Round Chart Instru- 
ments. 

As the electric clock is not standard equipment 
an extra charge is necessary. 

INSTRUMENT CASE 

The case is metal and glass so constructed that 
it is dust-proof. The finish is black enamel. 



■ 




MULTIPLE RECORD 
INSTRUMENT 

In addition to the Single Record Strip Chart 
Model, ail instrument can be furnished to make 
as many as six records simultaneously on the 
same chart. 

This instrument in general is like the single 
record strip chart instrument. However, instead 
of direct marking recording system, it uses vi- 
hitting penarm and multi-colored ribbon similar to 
that used on typewriter. 

One measuring element and one recording arm 

only are used. A motor driven selective switch 

used to automatically make contact with each 

magneto circuit. This motor is of standard make 

and is operated from lighting circuit. 




DUPLEX RECORDING 
INSTRUMENT 

This instrument has two complete recording 
systems mounted side by side, and instead of one 
chart scale using different colors to distinguish 
records, it has a duplex scale on the same chart. 
It can be furnished for Direct Marking Ink Re- 
cording System or vibrating penarm and colored 
ribbon. 
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INDICATING 
INSTRUMENTS 



Indicating 
Electric Ta- 
c h o m e t e r , 
Model 18-410, 
Round Type, 
.irranged for 
Front Connec- 
tion only. 





Indicating Electric Tachometer, 
Model 18-252, Round Type, ar- 
ranged for Back Connection only. 



Indicating Electric Ta - 
chometer. Model 18-273, Fan 
Shaped Type, has extra wide 
scale. Arranged for Back 
Connection only. Model 
18-422* similar except ar- 
ranged for Front Connec- 
tion only. 



Sometimes Tachometers are wanted for u- 
where the indicating type of instrument fills the 
requirements. For just such places there are several 
models of Bristol's Indicating Tachometers. 

The usual method is to install indicating 
instrument near the machinery, the speed of which 

being measured, and there used to keep the 
operator informed of conditions. But when wanted, 
two or even more indicating tachometers can be 
operated from the one magneto, and the instru- 
ments installed in widely separated parts of the 



plant. Also indicating instrument can be furnished 
to use in combination with recorder. 

Each Bristol's Indicating Tachometer is specially 
calibrated for range to suit individual application. 
Hand-drawn scales are used, which further makes 
the matter of range very flexible. If, howev 
indicator is to be used in combination with re- 
cording instrument, it should agree with the 
chart range of recorder. The scale divisions are 
uniform on the arc, and, thus provide a uniformly 
open reading over the entire range. 
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Sample scale as used with Indicating Electric 
Tachometer Models 18-252 and 18-410. Scale 
for use with Model 18-273 arK * 18-422 is con- 
siderably wider, being in actual measurement, 
seven and three-tenths inches. 
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COMBINATION OF INDICATING AND 
RECORDING INSTRUMENTS 



For indicating and record 
ing .it the e tunc the -peed 
of revolution, a combination 
of indicating and recording 
instruments can be furnished 

to operate from the one 
magneto. 

In using such an outht, the 
indicating instrument is gen 
orally installed in the engine 
room for easy reference by 
the operating engineer, while 
the recorder is located in the 
supervising engineer's office, 
where he can tell at a glance 
just what the operating con- 
ditions are and have been. 

The recording instrument 
also provides a xmanent 
record for tiling purposes and 
these are valuable for both 
engineering data and produc- 
tion studies. 
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Recording Electric Ta- 
chometer, Model 1837 and 
Indicating Model 18*410 oper- 
ating from one magneto. 
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Strip Chart Recording In- 
strument Model 1825, used 
in combination with Indi- 
cator Model 18-410, and both 
operated from the same 
magneto. 



Other combinations of in- 
struments can be operated 
from the same magneto, it is 
only necessary that they be 
connected in parallel. Thus 
it may be two recording 
instruments, two indicating 
instruments; three indicating 
instruments; or one record' 
ing instrument and two in' 
dicating instruments. In fact, 
all sorts of combinations can 
be used to accommodate indi- 
vidual requirements. Because 
these instruments are con- 
nected by flexible wire leads 
they may be installed in 
different parts of the plant, 
widely separated from each 
other. 
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Chart 
No. 



4209 



4225 



4202 



4221 



4222 



4224 



4220 



4216 



4217 



1206 



8-INCH ROUND CHARTS 
FOR RECORDING ELECTRIC TACHOMETER 

MODELS 1837 and 1840 



Total Range 
REVOLUTK 
PER MINUTE 



0- 60 



0-120 



200-0-2" " 1 



250-0- 2 



0-300 



(I 1IMI 



11 wo 



0-750 



0- 1 200 



0-2000 



One 

REVOLUTION 
OF CHART 



24-hour 



2 4 -hour 



12-hour 



24-hour 



2 J -hour 



24-hour 



1 J -hour 



2 1 hour 



6-hour 



-' J -hour 



Specimen Section of Chart 
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Chart 
No. 



4215 



42IH 



4213 



4223 



4214 



42 20 







8-INCH ROUND CHARTS 
FOR RECORDING ELECTRIC TACHOMETER 

MODELS 1837 and 1840 



Tout Range 

FEET 

PER MINUTE 



REVOLUTION 
OF CHART 



Specimen S m of Chart 



0-250 



20 J00 



0-4 1 m> 



400 700 



24-hour 




/ i- 



2 4 -hour 



f / .' I S ft 4 g & AM! 

Cr ' $ Ct p Cr C 1!* if 
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24-hour 
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24-hour 
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2 » hour 



o 




24-hour 
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STRIP CHARTS 
FOR RECORDING ELECTRIC TACHOMETER 

MODEL 1825 





Total Range 






Total Range 




Chart 


REVOLUTIONS 


Clock Speed 


Chart 


FEET PER 


Clock Speed 


No. 


PER MINUTE 




No. 


MINUTE 




S4207 


it ISO 


3'— per hour 


S4201 


0-200 


3 '-per hour 


S4210 


150 350 


3' per hour 


S4 20U 


0-300 


3 '-per hour 


S4202 


(MOO 


3 '-per hour 


S4204 


0-400 


3 '-per hour 


S4211 


40(1 sOO 


3 "-per hour 


S4203 


200-500 


1 "-per hour 


S4206 


0-1000 


I "-per hour 


S4209 


0-500 


1 '-per hour 








S4212 


I. 600 


3 '-per hour 








S4205 


0-800 


1 '-per hour 
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me, the mapneto (above) 
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drive; 5A77« 
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Typical installations of 
Bristol's 7achameterj in 
papermilts. 



*e Indi- 
cating 

Jacho- 

meter 

(abovejis 
installed 
on wall 
near in- 
dividual 
machine, 

to guide the operator- the 
record/no instruments are 
in the Superintendents office 
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ACCURATE CHARTS 
NECESSARY 

Every Recording Tachometer 1- calibrated to 
■ used with the particular chart specified. This 
makes it necessary that every chart must I 
identical without oven the slightest variation, in 
order to insure accuracj For this reason, evei 

rention is given to the finest details which make 
Bristol's charts absolutely accurate and reliable 

under all condition- 
Even the p.iper on which Bristol's charts are 
printed is made specially for the purpose. The 
charts are printed in 1 iui own plant from extremely 
accurate engravings, and under uniform humidity 
conditions 

The accuracy of Bristol's Recording Tachome 
ters cannot be guaranteed unless genuine Bristol's 
Charts are used. To identify them, every round 
chart i> printed on paper having water mark 
reading "Bristol's" and the name of The Bristol 
Company printed in the center: all strip charts 
ve 'The Bristol Company" printed on the side. 



CHART REPLACEMENTS 

Withe-. now round chart instrument a sup] 
of one hundred charts is included. Additional re 
placements may be obtained at any time. When order 
ing specify chart number and kind of instrument. 

For convenience, Bristol's Round Smoked (car 
bon coated) charts are packed in boxes using 
ecial separator discs and rings to prevent ti 

sitized surface from being rubbed off. This : 
cilitates delivery, provides an inexpensive means 

of tiling, and insures clean, unmutilited chart-. 

New -trip t instruments are furnished 

with one ninety t roll. Additional supplies 

c^n be furnish*- wanted. 





ADDITIONAL SUPPLIES 

In addition to charts, the other supplies 
required are: ink for direct marking instruments 
and fixative solution for smoked charts 






SPECIAL INK 

Each st rip chart recording instrument is 
furnished with a two-ounce bottle of Bristol's 
Special Recording Instrument Ink. The ink is 
specially prepared tor the purpose and is slow- 
drying so that one filling ot the reservoir is 
sufficient for several days service under ordinary 
operating conditions. The standard color is black. 




■ 






FIXATIVE SOLUTION 

After the smoked chart has been removed 
from the instrument it is dipped into a fixative 
solution thus making the record permanent. 

With each new recording instrument using 
smoked charts a one quart an of Fixative is 
included. Further supply may be had at any time. 
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DETAILS FOR ORDERING BRISTOL'S TACHOMETERS 

(This information will help to secure most suitable equipment 

for your particular requirements. ) 

1. INDICATING OR RECORDING. 

2. MODEL NUMBER. 

3. FINISH OF CASE (If other than standard.) 

4. CONNECTIONS 1 Front or Back connections.) 

(a) RecorJing Pneumatic Tachometer Model 8ll, are standard with Front connection. 

(b) Indicating Electric Tachometer Model 18-410, standard with Front Connection. 

b * . L 11 

18-452, " " Back 

1842; " " Front 

" 18-273 " " Back 

(c) Round Chart Recording Electric Tachometer Model No. 1837 ^re standard with top- 
connection for mounting on wall or switchboard. Can also be furnished top back connection 
for s\\ itchboard use. 

(d) Strip Chart Recording Electric Tachometer Mode! [825 are standard with top-connection, 
but can be furnished back connected when concealed wiring 15 desired for switchboard 
mounting. 

5. RANGE 

(a) Maximum Revoluti per minute or Linear Speed, required to be measured. 

(b) Average Working Revolutions or ^peed. 

(c) Minimum Revolutions or Speed of which a clear record is desired. 

6. SCALE (For Indicating Tachometer.) 

The Scales for Indicating Tachometer arc hand drawn to take care of Individual installa- 
tions and it is necessary to have the complete information under item No. 5. 

7. CHART 1 For Recording Tachometer.) 

fP^if} bart by number if listed. The charts most often used are listed in this bulletin. 
It they do not fully meet your requirements be sure to give details as per items Nos 5 and 

8. CLOCK OR REVOLUTION OF CHART 

Round Chart— 24 hour or 7-day are standard. 

Strip Chart— Clock speeds i-inch and vmches per hour are standard. 

9. FLEXIBLE CONNECTION (For Pneumatic Tachometers.) 

Length of Capillary Connecting Tube necessary between Tachometer Stand and Recording 
Instrument. 25 feet is dard; longer lengths furnished as required. 

(For Electric Tachometer) 

Length of Duplex copper lead between Magneto and Tachometer Instrument. 1. -feet 
standard; longer lengths furnished as required. 

10. TACHOMETER s TA ND (For Pneumatic Tachometer.) 

In order to furnish a pulley with correct ratio it is neces; try to know Size of Driving Shaft 
and R. P. M & 
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LIST PRICES 

■4 For Use in Connection with Catalog T+o. j 7 oi >> 
EFFECTIVE DECEMBER i, , 9l6 

BRISTOL'S TACHOMETERS, RECORDING AND INDICATING 

Shown 

00 ^ MAGNETOS and DRIVES ££, 

6 Magneto Model M , FOR DIRECT DRIVE, complete with Universal joint $ 75 oo 

' M S^^^^n^^^I lght CaSC ' ™^T DRIVE. -+»* UM Joint 

6 Magneto Model 44, with Speeding-Up-Stand, used where Driving Shaft speed is too low to permit direct 

Sr£S * ^SSed^'T 1 -. KJR . D1R£CT - DR1 VEi . compfetc w,th Un,vem ' j^.%S3Bp g2 

7 ^"'w S?r ,eI l 4 ! Wkh SP"^ 11 ^ "g-Stand. used where speed of magneto is in excess of IO oo RP.M.! 

in order co bring the operating speed of the magneto to or below this value. Arranged for DIRECT DRIVE 
complete wuh Universal Joint, and ball bearing type Speed-Reducing-Stand. suitable for aooo R.P.M. or over! 
ail mounted on hard wood base . , 

Same as above except with plan bearing bevelled gear type Speed-Redudng-Stand, suitable for aooo R.P.M. or l5 °"° 
under, alJ mounted on turd wood base 

13500 

6 Magneto Model 44. FOR BELT DRIVE, complete with 2-inch Pulley „ oo 

With the above U furnished without additional charge. Canvas Web Belt, flinch wide, sufficient for 6-feet center 

of drive. Additional lengths furnished at, per yard 

Solid Drive Pulley suitable for shafts i to i -inches in diameter. X l 

Sue of Pulley 2 or j-inches . 6 

Size of Pulley 4 or 5-inches . . J 

Size of Pulley 6*inches 75 

Split Drive Pulley 7 5 ° 

Sue 2 or 3-inches . ^ 

Sue 4 or j*inchea. ^ 

Sire 6-incbes 

w M JO 

6 Magneto Model 44. FOR GEAR DRIVE, complete with Pinion Gear, choice of 32, 48, 64. 80 or 96 

teeth, for 2. 3. 4. 5, and 6-inch pitched diameters respectively 75 00 

Split Spur Drive Gears for p. 48, 64. 80 or 96 teeth, having 

1 or 3 -inch pitch diameters 70o 

4 or y-joch pitch diameters . IO ' 

6-inch pitch diameters . ii'to 

6 Magneto Model 44, FOR SILENT CHAIN DRIVE, complete with 1 yi inch Sprocket 75.00 

Driving Sprocket and Silent Chain, prices quoted on request. 

6 MAGNETO IN WATER PROOF BOX WITH ANEMOMETER VANE, paces quoted 
on request. 

RECORDING ELECTRIC TACHOMETER INSTRUMENTS 

9 MODEL 1837 ROUND CHART TYPE Recording Electric Tachometer; using smoked (car- 
bon coated) chart; Direct Marking Pointer; Clock for 24-hour, 12-hour revolutions, etc M as selected; all metal 
dust-proof case, finished in black enamel with nickel raised parts; arranged for Front or Back Connection as 
specified, complete wuh iy*feet No. 14 Duplex Rubber Covered Copper Wire, having suitable terminals; 
100 Charts; Can of Fixative, Clock Key; Padlock and Key 146.00 

MODEL 1839, specifications same as for Model 1837 except, instrument is mounted in cast-iron Moisture- 

Proof Case, having plain black enamel finish 152.00 

10 MODEL 1825. STRIP CHART TYPE, SINGLE RECORD Recording Tachometer; 

Direct Marking Ink Recording System; furnished with chart having standard scale range as selected; black 
enamel finish case; arranged for wall or switchboard mounting; complete with i?feet No. 14 Duplex Rubber 
Covered Copper Wire, with suitable terminals; one 90-foot Chart Roll. Clock Key; Padlock and Key; Bottle 
of Special Recording Instrument Ink 115.00 

11 MODEL 1825, STRIP CHART TYPE DUPLEX Recording Electric Tachometer; 

other specifications same as for Single Record Instrument 9% 450.00 

11 MODEL 1825, STRIP CHART TYPE MULTIPLE Recording Electric Tachometer; 

arranged for any number of records up to six; equipped with electric motor for vibrating penarm and selective 
switching 350.00 

NOTE: 

Zero center charts round or strip type . , j.00 

Partial or suppressed zero ranges less than «o% ... 5.00 

Partial or suppressed zero ranges 50% and over ic.oo 
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INDICATING ELECTRIC^TACHOMETER INSTRUMENTS 

Shown List 

on Page Prices 

ia MODEL 18-^5*, ROUND TYPE Indicating Electric .Tachometer; arranged for Back Coo- 

nection only, complete with iy-feet of Duplex Rubber Covered Copper Wire and suitable terminals $37 25 

12 MODEL 18-410, ROUND TYPE Indicating Electric Tachometer; specifications same as for 

Model iS^^i except, arranged for Front Connection only 60.00 

ia MODEL 18-273, FAN SHAPED TYPE Indicating Electric Tachometer; arranged for Back 

Connection only; complete with is-feet of Duplex Rubber Covered Copper Wire and suitable terminals 48.50 

MODEL i8-4«. FAN SHAPED TYPE Indicating Electric Tachometer; apeciiications same 

as for Model 18^73 except, arranged for Front Connection only 75-O0 

COMBINATION 
RECORDING and INDICATING ELECTRIC TACHOMETERS 

13 RECORDING and INDICATING Electric Tachometer Instruments can be furnished to use 

in combinaiion. Such combinations may include one RecorJer and one Indicator; one Recorder and two Indi- 
cators; two Recorders and two or more Indicators; in fact, almost any combination desired can be arranged for. 
However, all instruments must be calibrated together. 

Prices for combinations, add together prices of each individual instrument as quoted above. 



MISCELLANEOUS 

DUPLEX WIRE LEAD (Extra Lengths) furnished as required, per foot 



CHARTS 

ROUND CHARTS 

Smoked (Carbon Coated), for use with Bristol's Recording Electric Tachometers, ax 8-lnch Diameter, per 

STRIP CHARTS 

For use with Bristol's Electric Recording Tachometers. Direct Marking, per Roll 90-Feet long 
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INK 

BRISTOL'S SPECIAL RECORDING INSTRUMENT INK 



For use with Bristol's Recording Tachometer. Strip Chart Model, Two-ounce Bottle 
Four-ounce Bottle 

Half-pint Bottle 

Pint Bottle 

Quart Bottle 

Special large ink filler for Strip Chart Instruments 



FIXATIVE 

FIXATIVE FOR SMOKED CHARTS 

Fixative Solution, in combination can suitable for firing 8-Inch Charts, per quart 

CHART HOLDER 

CHART HOLDER FOR WALL OR SHELF USE 

Pot 8-Inch Round Chart 



cao 



(When ordering Chart Holders, specify whether for wall or shelf use.) 



ALL THE ABOVE PRICES ARE F. O. B.. WATERBURY, CONN. 
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MAGNETO (For Electric Tachometers.) 

(a) Model— 5t.ind.ir J 44 or Water-Tight Case. 

(b) Kind of Drive-Refer to pages 6 and 7 for complete data and specify which. If for Belt 
Dnve- ; Pulley for , " Hat belt is furnished as standard on Magneto Shaft. If belt is to 
be furauhed give distance in feet between center of driver and Magneto pulley. Refer 
to diagrams below and advise which of these meet your conditions. 

WORKING CONDITIONS 

Application -What is the part.cular application or type of machine to which connections 

will be made? 
Atmospheric 

Conditions —Will the instrument be installed where it is subjected to excessive dust, 

dirt, dampness or chemical fumes? 
Any Unusual 

Conditions —A rough sketch will help make clear any unusual conditions regarding 

your requirements. 



METHODS 




Shaft "D" itself is Driver, 



Pulley *D" mounted on shaft is Driver. 



Paper Roll itself is Driver 



Shaft "D" of Paper Roll 4t P" is Driver 



Pulley "D" mounted on shaft of Paper Roll <C P" 
is Driver. 







« c 









ti'-M 






*>» 



v i 



*1 TJ 






mm- 









H 



wM 



I 



■ 



■ 



-* » 



^^m 









1 



i- 



: 






mo^m 



■ 



* 




THEBRISTi 

Main Office 
WATERBURY CO,^, 

BRANCH OFFICES 







BOSTON 
Old South Bldg- 

BIRMINGHAM 
Aoe-tferaldBldq 

CHICAGO 

Monadnock Block 



NE yy V 9 R & PHILADELPHl 

a/4 lihertySt. Wfdener Bldg 

PITTSBURGH DETROIT 

Fnck Sidy. Book Bid j. 

ST. LOUIS SAN FRANCISCO 

Boatmen 5 BankBldo. Rialto Bldq. 

DENVER 
U.S. National Bank Bid 







Boston 
BLLLKTP 



Automatic 




The 












rura m mm MlLlii A 




THE BRISTOL COMPANY 



Boston 



BULLETIN 



WATERBURY, CONN., U. S. A. 

BRANCH OFFICES 

NewYork Pittsburgh Detroit Chicago St. Louis 



San Francisco 



NO. 277 



BRISTOL COUNTERS 

Automatically Count and Register Revolutions or Strokes. Accurately 

Production of Machines. Save Waste of Time Spent in Counting 

by Hand or by Weight. 



Measure 




Fig. 693. 
The llli^tration. Fig. 693, Shows a No. 5, or Five-Figure Bristol Counter, which counts to 100,000. 

T1 |; 1 Counters are in use. Theyrequire a minimum of careand adjustment, 

rhev arc m iron and steel, each part being constructed of the metal best suited toitspurpose 

M* 1 * an .inch figures plainly marked in Mack, making a large, clear, easily-read 

mineral \\ umber is reached they repeal automatically. Their movements 

ire ni iss, unfailing and correct. 



BRISTOL COUNTERS— Nos. 4, 5 and 6 



i 
5 



■ Dimensions in Inch* Ship lit 

i".""" 6^x-".vi 3J Pi unds 

100,000 8 x_",\l • 3X Pounds 

1,000,000 ( m,x_",x1 4M Pound 



a loci r over the dial shafl . ctra 

Number corresponds to number oi figun -. 

Finish — Nickel-plated or black-enameled. 

WRITE FOR DISCOUNT. 



List Pri( i 

S8.UO 

10.00 

12.00 

1.00 
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BRISTOL COUNTERS 

Especially valuable for use in connection with Blast Furnace Blowing Engines, Automatic 
Machines. Pumping Stations, Water Wheels, Printing Presses, Gas Machines, Textile N 
Railroad Signals, Water Weighing Machines. Cement Plants, Salt Factories, Copper Mi 
Canning Factories, Cotton Mills, Paper and Bag Industry, and for use wherever t here are m« n- 
ical operations to be counted. 
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BRISTOL SET BACKCOUNTER» 

THEBRISTOLCOMPANY 

"at-c WATER BU R Y CONN. USA *"'•* 



" 





Fig. 871. 

The Illustration. Fig. 871. shows a No. 105, or Five-Figure Bristol Patent Set-Back Counter, 

%\hich counts to 100,000 



The principal feature of the new patent Bristol Set-] la< ;: Counter, illustrated in Fig 871 
that all the figures can be set back to zero with one turn of the key applied on the slotted i 
i he key is shown on the right d illustration and the slotted post at the left. Tl Cure is 

particularly valuable where resetting is necessarv. 

Tl back counters are listed under catalog numbers 104 and 105 on this page. Th« 

andWrrnW I ''f^ 1 ^ ' uhshed brass and the pinions, m 

in black' ^ ' Whitened - U P° D which ' ^ figures are , dainly etch- 

BRISTOL PATENT SET-BACK COUNTERS-Nos. 104 and 105. 



Patented January 23. 1912, 



No. 


>unts 


Finish 


HM 


10,000 


Polished Brass 


105 


100,000 


1 '■ dished Brass 



g Weight 

-' 1 Ounct 
24 I Hin< ( 



I.: I I': 
$11 HM 

1 j nu 



WRITE FOR DISCOUNT. 
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